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Unemployment and Product Engineers 


HOW MANY PRODUCT ENGINEERS feel a definite personal re- 
sponsibility when deserving employees in the production departments of 
their companies are laid off because of lack of work in the shop? 


NOT MANY, because the average product engineer has always left such 
unpleasant details entirely to the administrative heads of the enterprise. 
It is primarily their responsibility, of course, but the product engineer cannot 
avoid his share of it quite so easily. 


FOR INSTANCE-—how often has he delayed the release of a new design 
to the production department by failure to concentrate, or by a fit of 
"temperament," or by plain procrastination? Or perhaps he has quieted 
his conscience by telling himself that the longer he delayed the more nearly 
perfect the finished job would be. 


IN GOOD TIMES, when the production force is working at top speed, 
and any improvements in design are looked upon with extreme disfavor by 
the production men, there is some excuse for deliberation. 


BUT IN TIMES when production department employees are on a stagger 
system, or off the payroll altogether, the story is different. In such times 
the sales department must be able to offer as quickly as possible every im- 
provement, every new development, every "talking point" that an alert 
designing department can devise. Sales of the old lines are at a standstill. 
And the sales department is stopped until these innovations are in pro- 
duction. Not until then can it go after the orders that will keep the pro- 
duction department running and the men in it on the payroll. 


THE RESPONSIBILITY of the product engineer is clear. During the 
weeks ahead he must drive himself to the limit to complete any projects 
that are still unreleased to production. A delay of a week, or even a day, 
may mean hardship to some family whose breadwinner is laid off because 
the new design is held up in the engineering department. 


AND IF THE GENERAL MANAGEMENT is not aware of the vital 
need for new designs and improved products to provide employment for 
the producing force, then the product engineer has an additional responsi- 
bility in convincing management of that need. 






New York, N. Y. 






































THE CENTURIES 
PASS IN REVIEW 


Striking similarity exists be- 


tween the Twentieth Century 


Limited and its toy counter- 
part, not only in appearance, 
but also in design problems 


and engineering materials 


MATERIALS 


IN A TOY TRAIN SET 


Enameled steel 
Cold-rolled strip steel 
Cold-rolled flat steel wire 
Lithographed steel 
Steel pinion rod 
Silicon steel 

Steel wire 

Steel drill rod 

Steel screws and nuts 
Steel rivets 

Piano wire springs 
Cast iron 

Zinc-base die castings 
Lead-base die castings 
Tin-base die castings 
Tin plate 


Phosphor-bronze 
spring sheets and coils 
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Phosphor-bronze rod 

Brass sheets and coils 
Brass rod 

Seamless brass tubing 
Brass eyelets 

Brass screws and nuts 
Brass nameplates, etched 
Miniature Mazda lamps 
Rubber-covered copper wire 


Bare copper wire 


Jute-lined cartons 


Coated braid 
Fiber sheet 
Fiber tubing 
Rubber tubing 
Molded resinoids 
Celluloid 
Enamels 

Nickel plating 
Papier maché 


Porcelain bushings 
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Supplementing the 
railroad, a  com- 
plete line of struc- 
tural toys must be 
designed to operate 
as “real ones” do 


MECHANICAL TOYS 
call for REAL DESIGN 


The American boy who uses and criti- 
cizes mechanical toys varies in age from 
5 to 80. Obviously, the designing engi- 
neer in this field must call to his aid 
great ingenuity and a knowledge of the 


best in materials, parts, and finishes 


By J. E. CUFF 


Vice-President and General Manager 
The American Flyer Manufacturing Company 


OY DESIGNERS have in many respects 

a more complex problem than engineers 

who plan actual engineering equipment. 
To begin with, the toy designer is working for a 
most critical market. He must produce a prod- 
uct that looks and acts exactly like the “real 
thing” in every detail of design, appearance, color 
harmony, and performance. Mechanical toys 
must also be designed to attract the parent, who 
is the purchaser and often the user. The designer 
must incorporate durability, value, safety, econ- 
omy, and eye appeal that will attract both the 
adult and the child. He must attain these quali- 
ties in very small space limitations and still make 
the factor of durability such that the products 


will withstand rough treatment. The quality 
mechanical toy must not be “tinny” or “junky.” 

The American toy market before the war was 
controlled by German toy builders. The Ameri- 
can quality toy market today is in the hands of 
Americans because designers have combined the 
newest materials with the most advanced design 
ideas to produce products that Jook right and 
operate right. 

Typical of modern toy designing are the elec- 
tric train, the mechanical or wind-up train, and 
the great array of accessories that go to com- 
plete the miniature railroad, including construc- 
tion equipment. In these products, the sagacity 
of the designer enters, for he must design to 
"get" his purchasers first when they are of the 
"choo-choo" age, and keep bringing them back 
to buy until they have a complete electrically op- 
erated miniature railroad system. 

The late Major Segrave, famous English speed 
king, had an entire electric railroad, and Walter 
P. Chrysler was one of the first to order a 
chromium-plated locomotive of the General Elec- 
tric type for his miniature railroad. Busy busi- 
ness men who in previous generations found 
relaxation in cut-out puzzles or postage stamp 
books now look to mechanical toys. The files 
of toy train builders are filled with letters from 
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"boys" of 10 to 80 years, offering suggestions 
for design improvements—letters which have 
been of the greatest engineering value in the de- 
velopment of the present designs. 

Increasing needs of the purchaser are prepared 
for by varying sizes of equipment. Trains fall 
into three major classifications, the mechanical. 
and the narrow-gage and wide-gage electrical. 

Electrical locomotives come in various types 
just as do their full-size counterparts, including 
General Electric, Westinghouse, New Haven, 
Michigan Central, St. Paul, and several steam 
types. Designs are copied faithfully from the 
originals, and, in the case of Pullman cars, the 
large drawings are reduced to scale and copied 
accurately. 

The heart of the system is the locomotive 
motor. Its side plates are of heavy cold-rolled 
steel. Silicon steel is used in fields and armatures, 
while coil cores are made up of a large number of 
laminations for low power loss, low heating, and 
smooth operation, just as in a full-sized motor. 
Field coils are wound with baked enamel magnet 
wire. Rubber tubing protects connecting wires 
against water which may splash in from minia- 
ture lakes, and also against an oversupply of oil. 
To avoid over-zealous oil-can attention, grease- 
packed lubricating cups requiring no attention for 
several years are used on the bronze sleeve-type 
motor bearings. For limited space, with its con- 
sequent difficulty of oiling, this type of bearing is 
considered superior to the ball bearings some- 
times used. The “oilless’’ type of bearing may 
also be employed. 

Motor drive wheels are hand-sprayed, enam- 

eled zinc-base die castings, with nickel-plated heat- 
treated steel tires pressed on in approved railway 
style. Axles are of drill rod, in- 
suring accurate wheel alignment. 
Drive to them is through a gear 
train. These gears are hobbed 
on watch-making machinery for 
precision and give the motor that 
"smooth-running sound."  Phos- 
phor-bronze trolley springs insure 
positive contact. Trolley rollers, 
or "collectors," are of heat- 
treated steel, hardened and 
ground. 


LOCOMOTIVE MOTORS must 

be simple, tinkerproof, and 

sturdy in design to withstand 

home-made hills, wrecks, and 

ingenious investigation with 
Dad’s screwdriver 
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In all motors, big and little, it is necessary 
occasionally to clean commutator segments and 
adjust brushes. A special brush assembly, held 
by two easily-removed screws, permits ready ac- 
cess to special ‘‘metallic” brushes, springs, and the 
hard-drawn copper armature itself. Prolonging 
the life of a motor, whether miniature or full size, 
requires long commutator brushes—the longer 
the better. 

A regulation reversing switch in miniature 
changes the direction of travel and is controlled 
by a lever accessible from outside or actuated by 
the remote control mechanism. Ninety-eight per 
cent of the remote control mechanism is built 
within the motor. Essentially, it consists of a 
solenoid actuating a plunger, which in turn raises 
and lowers a rod that pulls over a spring clutch, 
reversing the direction of the gears. Three mo- 
tions are thus possible—forward, reverse, and 
alternate forward and reverse, all controllable by 
a simple switch which may be placed at a distant 
point. 

Designers usually incorporate a number of pat- 
entable “sales features” into their products. One 
of these on the electric train is the automatic 
ringing bell, in which swinging of the dummy bell 
on the locomotive is synchronized with the gong 


in the motor by means of a patented cam and 


gearing mechanism. It is controlled by a piano 
wire spring and positive clapper. The ringing 
unit is controlled by a locking lever outside the 
cab. Other sales features include Mazda lamps, 
a neutral position on the directional control lever 
which permits the lights to be on when the train 
is standing still, and reversible headlights. No 
detail is omitted. Motors for smaller-gage trains 
are intrinsically the same, but do not include re- 





DECEMBER, 1930 * 


551 





OPERATING EQUIPMENT simulates that on 
“grown-up” railroads. Parts are of die castings 
and steel sheet, are controlled electrically, and oper- 
ate exactly as do the real ones 


mote control, bell ringing, and extra mechanisms. 

Electric-type locomotive bodies are of pressed 
heavy-gage steel with embossed louvers or venti- 
lators, rivets, and reinforcing corrugations. The 
chassis is similarly constructed. Steam-type loco- 
motives, on the other hand, have a chassis of zinc- 
base die castings, as do their Vanderbilt-type 
tenders, though their design is just as faithful a 
copy of the original. 

Locomotives are sprayed with enamel and 
baked. No polishing is required. True-to-life 
colors include combinations of all usual car tones. 
All trim is of brass except the two-piece steel 
marker flags, the cast-iron pilot, and the zinc-base 
die-cast steps and one-piece lamp housings. Ac- 
tually, where large-quantity screw machine pro- 
duction is involved, it is more economical to use 
brass than steel. 

Control levers were originally placed on the 
sides of the locomotive. It was found, however, 
that this position caused derailing. of the engine 
when the train was switched while in motion. In 
the latest designs, therefore, the levers are placed 
on top and made sufficiently sensitive so that a 
touch on one reverses the motion, on the other 
starts or stops the ringing of the bell. 

Rivet heads and body projections are faithfully 
reproduced by embossing on the side of the cars. 
Brass details and enamel finish are planned simi- 
larly to those on the locomotives. Cars are of 
various types to match railway passenger cars. 
Standard American-type freight cars and cabooses 
are also produced. Special high-speed six-wheel 
trucks are used. Truck sides are of pressed steel, 
nickel plated, and wheels are enameled steel. An 
advance feature facilitating high-speed operation 
of cars is the “three-point suspension” truck. This 
construction enables the wheels to hug the track 


regardless of curves or uneven roadbed, just as 
do those on a Pullman coach. They practically 
float. Though requiring slightly longer to place 
on the track, this wheel construction is less likely 
to derail at high speeds which, on the faster 
models, approximates 40 miles per hour. To per- 
mit tightening or- replacing of interior lamps, the 
one-piece steel roofs can be removed, by pulling 
two exterior levers which, through toggle and 
connecting rod arrangements, pull back the re- 
taining clips ordinarily engaging slots in the roof. 
The body is riveted beneath for rigidity, with a 
brass air tank and dummy battery box, which is 
actually the light switch. Window frames and 
doors are of brass, and windows are transparent 
celluloid with the exception of those in the toilet 
rooms, which every youngster knows must be 
frosted. Each door carries an interior spring 
which closes it automatically. Other types of 
coaches carry sliding doors which actually slide. 
Even a miniature vestibule diaphragm of steel is 
faithfully attached. 

Etched brass name and number plates enhance 
exterior appearance, as do pressed sheet brass 
steps and handrails. Coach interior lights can be 
switched off at bedtime, and the observation 
coaches also carry an illuminated rear sign and a 
dome light on the brass-railed observation plat- 
form, which lights the red and green celluloid 
marker bezels also. These bezels are pressed into 
a sheet steel canopy. 

The remote control device may be actuated 
either by a switch tower house or a switch con- 
trolling unit. All working parts of the unit are 
inclosed in an enameled die-cast housing, permit- 
ting the operator to actuate the device only as it 
should be done, except for a small emergency 
switch which can be thrown by inserting a pin. 
Switch points are covered, and no springs are 
used. Control buttons have a patented locking 
device incorporated to prevent pushing both at 
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the same time. A further safety device is a con- 
trol indicator which shows at all times the posi- 
tion of the frog on the track switch. 

The tendency for trains to slow up in passing 
a switch was overcome by carrying the current 
through the frog rails and insulating them on a 
fiber turntable. Four solenoids, in pairs, give 
positive and complete action in switching. The 
frog is thrown by a rack and pinion action actu- 
ated by the solenoids, and locked in either operat- 
ing position. Coils and gearing are inclosed in 
a die-cast housing to escape the ever-prying screw- 
driver, and upon this housing is mounted a simi- 
lar one for the twin red and green switch lamps. 

Track and sleepers of heavy-gage steel, tin- 
plated for corrosion resistance, are clipped 
together in standard sections. Crossties, or sleep- 
ers, are insulated with horn or flexible fiber, and 
have circular sections banked according to the 
formulas used in railway practice. Certain cars 
and locomotives have also been redesigned to 
lower their centers of gravity. Track terminals 
carry Fahnestock-type clips for attaching power 
wires, and are one of the many units designed for 
interchangeability between narrow and wide-gage 
track. The automatic train-controlling sema- 
phore is electrically controlled, and stops a train 
in the danger zone just as do its larger counter- 
parts. Even the papier maché tunnels will sup- 
port 170 lb.—supervisors will use them as chairs! 

Transformers to operate train sets are usually 
of the exposed switcharm and switchpoint type. 
Redesign led to a totally enclosed transformer 
with a “radio knob” control of Bakelite, with 
"snap-on" contact. Coils are wound on electrical 
steel, and lead-in wires enter through a porcelain 
bushing. Miniature circuit breakers take care of 
overloads and shorts from wrecks and accidents. 
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Mechanical or “wind-up” trains are designed 
primarily for the very young railroader, necessi- 
tating simplicity of operation. Details are cast 
on the body of high-grade iron. Finish is two 
coats of dipped and baked black japan with gilt 
trim. Clockworks are hard cold-rolled strip steel, 
wide and extra heavy to provide power and long 
life. Winding keys simply unscrew if turned in 
the wrong direction. A friction-disk clutch and a 
double-pawl winding ratchet make for increased 
safety and ease of winding. Sharp edges are 
either turned over or enameled for safety, and 
the entire mechanism is covered with pressed steel 
to prevent Junior’s use of sand as a lubricant. 

Structural toy bodies and most parts are of 
pressed steel of a sufficiently heavy gage to with- 
stand crushing. Finishes are baked enamel and 
japan. Cut steel gears and pinions and a tem- 
pered motor spring are included in the motors for 
these toys, and motors have a regulation-model 
hand brake. Electric welding and brass tubular 
rivets are used for joining the parts. Decorations 
are made with decalcomanias, and details are of 
sheet brass. Drop-type tail gates on trucks, chain 
supported, steam-shovel buckets that work cor- 
rectly, and similar miniatures of full-scale design 
are incorporated—including a pump on the fire 
engines which will throw a stream 35 feet. Truck 
design is reduced from regular Packard drawings. 
Correct sound is also **designed in." 

The selling of sets introduced a packing prob- 
lem—met with a heavy subdivided fiber-board 
container which not only acts as an attractive sales 
carton, but also as a storage space for an indefi- 
nite period. Each piece of equipment, after test, 
is wrapped in either wax or tissue paper to protect 
its finish and packed in an individual carton or 
compartment, which helps brace the container. 
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By C. G. WENNERSTROM 


Chief Engineer, Foote Bros. Gear & Machine Company 

F THE gears for a speed reducer are made 
| from relatively cheap untreated material, the 
expense of the heat-treating and grinding 
processes and equipment will be avoided. But 
since the material will be weaker, the gears, en- 
closing case, and foundation plate will have to be 
larger, hence such a reducer is not necessarily a 
cheaper product. On the other hand, hardened 
and heat-treated gears may not be so desirable 
for large power and high speeds, because of the 
diffculty of correcting distortion produced in the 
hardening process. 

In high-speed reduction units, with pitch-line 
velocity up to 8,000 ft. per min., accuracy is im- 
portant and great pains are taken to obtain quiet- 
running gears. Gears of this kind must be made 
from material that is workable with machine and 
hand tools at all stages including the finishing 
operation, and no heat-treatment, with its possi- 
bility of distortion, should be employed after the 
finishing operation. Grinding of comparatively 
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EQUAL SCALE DRAWINGS of cast 
iron, soft steel, and hardened steel 
speed reducers, all designed to trans- 
mit the same power at the same speed 


REDUCERS 


wide face gears of this type has not yet been done 
to any considerable extent. 

To date, medium-speed gearsets, with pitch- 
line velocity up to 2,500 ft. per min., have re- 
ceived most attention, both in design and applica- 
tion. In this class heat-treatment of gears is 
steadily gaining ground. At present the only 
limiting factor is tools and equipment of suff- 
cient size to handle the heat-treatment and the 
finishing of such gears. Worm gears are most 
often used for medium speed reductions. 

Slow-speed reducers, running up to 800 ft. per 
min. pitch-line velocity, invariably use soft gears. 
In the covered gear train, thought seems to have 
been given to flooding the gears with oil to pro- 
long their life and to deaden noises. 

Stiffness is the first requirement of the gear 
shafts, as they must hold the gears in proper 
relationship. Since the modulus of elasticity does 
not change materially with the tensile strength of 
steel, an alloy steel heat-treated shaft will spring 
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the same amount as an untreated shaft when both 
are stressed equally, but within the elastic limit. 
In steel shafts, greater rigidity can be procured 
only by increasing the diameter, the stiffness being 
directly proportional to the moments of inertia, 
polar for torsional rigidity and rectangular for 
flexural rigidity. 

In the selection of material for the shaft, not 
only should the power-transmitting capacity of 
the shaft be considered, but also the journal di- 
mensions required. For small gears with a short 
span between the bearings and light loads, an 
alloy steel shaft is recommended, as in this case 
the deflection resulting from bending is mini- 
mized, bearing pressures are small, and only the 
torque has to be given serious consideration. If 
gears of small diameter are used, but the external 
or bearing loads are great, so that large bearings 
must be employed, it is more economical to use a 
soft steel shaft. 

Where gears are small and there is a large 
distance between bearings, but the load on the 
bearings is not exceptionally heavy, there is a 
possibility of economy in making the shaft of 
larger diameter at the point where it bears the 
greatest load and then reducing the diameter at 
the bearings. 

Foregoing statements apply to shafts on which 
gears are mounted permanently either by splining, 
keying, or press fit, and not to shafts carrying 
sliding gears, wherein entirely different conditions 
apply. 

In a spur gear the greatest load is radial, and 
theoretically there is no thrust load. ^ Actually, 
there is always a slight thrust resulting from in- 
accuracy in alignment of the shafts, or from slight 
deflection of various parts. Often there is also 
end thrust produced through the outside connec- 
tions. On a worm gear reduction unit the end 
thrust on the worm is the predominating load. 


O function properly in a gear reduction unit, 
Ibn and shafts must be supported in bear- 
ings designed and constructed for the loads pro- 
duced by reaction or by connection to driving and 


driven machinery. If shafts are to run in plain 


bearings under heavy loads and the bearing sur- 
face occasionally is exposed, there is a decided 
advantage in a case-hardened shaft. Such a shaft 
also will run satisfactorily in a cast-iron bushing. 

In selecting bearings for a reduction unit, it is 
well to make a liberal allowance for abusive loads 
on the extended shafts, as in many instances fail- 
ure of the reduction units has occurred because 
misalignment and improper couplings have over- 
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loaded the bearings. A bearing that works per- 
fectly at slow speeds may not be suitable for high 
speed where centrifugal forces and lubrication 
play an important part. Also, a bearing mount- 
ing suitable for a combination thrust and radial 
load, such as the tapered roller bearing on the 
worm illustrated, may work well at slow and 
medium speeds, but not so well at higher speeds. 
For higher speeds and loads a ball-bearing mount- 
ing is more satisfactory. Conditions involving 
frequent starting and stopping under heavy loads, 
or comparatively high temperatures also must be 
taken into consideration in selecting bearings. 
Finally, bearings of only such a size and type 
should be selected as will permit the design of 
mountings that will afford firm support and proper 
accessibility to the bearings. 


FTEN, the success of reducers depends upon 

the design and construction of the case. The 

case must be accurately machined, rigid, and 
strong enough to minimize deflection and to pre- 
vent misalignment of the moving parts when 
running under load. It must be constructed so 
that it can be held rigidly, and mounted so as to 
take care of both internal and external loads. 
Foundation bolt holes should be close enough to 
bearing ribs to make the latter transmit the load 
directly to the bolts, thereby avoiding distortion 
that might occur were the loads to be transmitted 





ROLLER bearing mountings such as this can 
take radial and thrust loads at medium speeds 
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through the unreinforced portions of the housing. 
A case must retain oil and prevent it from leaking 
out along shaft extensions and at joints. Grease 
seals in open end-covers and oil grooves in flanges 
help to make the case leak-proof without the use 
of gaskets or packing. 

Construction must be such as to allow oil to 
reach the bearings as well as to provide return 
flow of the oil from the bearings back into the 
case. Provision for radiation of heat, so that the 
reducer will carry its minimum rated load without 
heating up to the point where the oil begins to 
break down, is important. Gear and bearing 
friction and churning of the lubricant are the chief 
sources of heat. 

Gear cases should be constructed to facilitate 
repairs, periodic inspection, cleaning, and removal 
of the lubricant. A suitable vent should be pro- 
vided to allow the escape of air as the reducer 
heats during running, and to dispose of the vapors 
and gases given off by the oil when hot. There 
should also be some sort of an oil gage to indicate 
oil level in a simple way. : 

The relative weight desired is determined 
largely by whether the reducer is to be portable 
or stationary. Stationary units usually are made 
heavier so as to absorb vibration more readily. 
Cases should act as silencers of gear noises and 
other vibrations. Large unsupported flat sur- 
faces tend to magnify noise through resonance, 
and should be avoided. 


(>. reduction units should have means for 
adjusting the gears and bearings to take 
up wear, especially when bevel gears or worm 
gears are used. Units with vertical shaft exten- 
sions often require stuffing boxes. Here rigidity 
is of the utmost importance, since any flexing of 
the shaft or bearings will cause leakage at the 
stuffing box. 

An adequate lubricating system is of consider- 
able importance, and frequently must serve the 
double purpose of lubricating bearings and gears, 
and acting as a medium for carrying heat from 
the gears and bearings to the case, from which 
it is dissipated. It is common practice to carry 
oil in the case and to depend upon the gears to 
deliver oil to the bearings and to the points of 
contact on the gears themselves. This works 
satisfactorily at moderate speeds and whenever 
the heat generated does not exceed the heat radi- 
ating capacity of the case itself. 

Under ordinary circumstances, and when fairly 
well out in the open, gear cases radiate approxi- 
mately two B.t.u. per sq.ft. per hour per degree 
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HEAVY thrust and radial loads can be 
carried at high speed with ball bearings 
arranged as shown here 


difference in temperature between the case and the 
outside air. If the approximate efficiency of the 
gearing and the power transmitted is known, it 
is easy to calculate the required radiating surface. 
Ordinarily, the surrounding air temperature is 
assumed to be around 70 deg. F., and 150 deg. F. 
is given as a fairly safe working temperature for 
dependable oils. A slightly higher temperature 
reduces the carrying and lubricating capacity of 
oil and thereby increases the friction load on bear- 
ings and gears. 

If sufficient radiating surface is not available, 
it is necessary to make special provision for cool- 
ing the oil, such as for carrying water through a 
water-jacket or through pipe coils submerged in 
the oil compartment. Separate oil cooling and 
filtering units through which the oil is circulated 
and then returned to the reducer often are em- 
ployed, especially where a large number of gear 
reduction units are operating close together. 

Reduction units must be designed throughout 
for the particular kind of lubricant most suitable 
for the gear. Worm gears and slow-moving 
gears carrying a heavy load require a heavier and 
more viscous oil than the higher-speed, light- 
duty reduction units. Oil openings and passages 
should be larger when heavier oil is to be used. 
Oil foam, because it clogs return channels, often 
is responsible for oil leakage along shaft exten- 
sions. All parts connected with the lubricating 
system should be such as to assure free and ample 
openings as well as proper slope for drainage. 
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DURABLE COLORS 


with Enamel 


By EVERITT J. COLE 


Chief. Chemist 
Hilo Varnish Corporation 


HY use enamel on the product? Having 

decided to use color, choice of the type of 
finishing material in which this color is to be 
applied is a problem that confronts the product 
engineer. Personal preference is a justifiable 
reason for the specification of any particular 
color, provided the preference is that of the cus- 
tomers rather than that of the designer. But the 
designer should have definite reasons, either 
physical or economic, rather than personal pref- 
erences, in the choice of the type of finish. In an 
article in the June number of Product Engineer- 
ing, some of the characteristics of lacquers were 
given. It is intended here to give reasons for the 
possible choice of enamel for the product. 

An enamel is a product obtained when a pig- 
ment is ground in varnish. The color and quality 
of the pigment determines the color and perma- 
nence of the enamel, while the kind of varnish 
used controls the rapidity of drying and the tough- 
ness and durability of the dried enamel film. 
Varnishes are generally made up of fossil resins 
or gums and drying oils, with a thinner for ease of 
application. Linseed oil and tung oil are the dry- 
ing oils used. These dry by oxidation, producing 
a full, tough, film. Pigments used in enamels are 
essentially the same as those employed in lacquers, 
but the percentage of pigment held in suspension 
in enamel is greater. 

Enamel may be either air-drying or baking. 
Air-drying enamels are economical, giving large 
coverage and producing durable finishes with a 
minimum number of coats on practically any non- 
porous surface. Ordinary air-drying enamels will 
set "free from dust" in 2 to 3 hours, and will be 
hard enough in 24 hours to permit shippage of the 
products. The so-called ‘‘4-hour” enamels will 
air-dry to handle and ship in from 4 to 6 hours. 
Baking enamels produce coatings of greater dura- 
bility than the air-drying ones, and in a shorter 


time, but naturally require special oven equip- 
ment. 

For articles where the surface will be exposed 
to the action of oil, grease, ammonia, soap, cos- 
metic, or to constant contact of the hands, a lac- 
quer may be more serviceable than an enamel and 
will hold its luster better, although the original 
luster and gloss are not as high as in the enamel. 
Moreover, with a lacquer finish it is possible to 
re-polish a weathered surface and regain the 
original gloss, while this is not possible with an 
enamel to the same degree. Obviously, therefore, 
a lacquer is to be chosen in preference to an 
enamel for such a product as an automobile, where 
the finish is to be subjected to continuous weather- 
ing over a long period of time and cost is not 
important, but for a large range of products 
where high gloss and durability under ordinary 
inside and outside conditions are desired at a 
minimum cost, enamel is admirably adapted. 
Where moisture might get under the finish, as on 
bathroom stools and in certain kinds of wood 
toys, an enamel will also usually give better 
service than a lacquer. Enamel can be applied 
profitably to many kinds of machines, toys, and 
ornamental articles. The 4-hour enamels contain 
a synthetic resin and are more durable than the 
ordinary enamels. The baking enamels are very 
durable and are capable of withstanding consider- 
able heat. 

Enamels are to be recommended from the 
standpoint of cost. Because of their high film- 
forming (non-volatile) content, usually from 40 
to 60 per cent, the cost of the finish per article 
coated is lower than in the case of lacquers. The 
cost per gallon of a finishing material is not the 
real basis of comparison, but rather fhe cost per 
article or per 100 articles. It is on the basis of 


this cost that the products designed, processed, 
and priced by the product engineer are sold. 
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Again, enamels, especially baked enamels, excel 
in adherence to surfaces that are hard to coat, 
such as smooth metals. For this reason, enamel- 
type coatings are used as undercoats for lacquer 
finishes. 

The number of coats required for an article 
will depend upon the hiding power of the pig- 
ments incorporated, the fulness of the finish de- 
sired, and finally, the service expected of the finish. 
Some colors have excellent hiding power, while 
others, such as the blues and maroons, have poor 
hiding qualities, especially in the darker shades. 
Sometimes, therefore, where it is not essential 
that any particular color be specified, the expense 
and time loss in a second coat can be saved by the 
choice of a color with high hiding power. Most 
reds are good hiding, for example, and give pleas- 
ing color effects. The browns, grays, and greens 
also usually hide solid with one coat of enamel. 

Black enamels are frequently referred to as 
japans, but in the strict sense of the term only 
those products made with gilsonite or other black 
gums and products that must be baked to harden 
properly should be called by this name. A black 
enamel can be made by grinding black pigment 


Choice of the type of finish 
is usually the product en- 


gineer's problem. An ex- 





pert technician tells here 


when enamels may be used 





and when they may not 





such as carbon black in a clear varnish. This 
product could be air dried or baked and would 
not be a black japan. This distinction is not uni- 
versally maintained in the names of products. 
Black enamels and japans have the advantage of 
low price, high covering power, and rapid baking 
at high temperatures. Black enamels and japans 
may be had in five lusters: high gloss, gloss, semi- 
gloss, rubber, and flat. 

The black enamels and japans usually require 
from 1 to 3 hours for baking, and when properly 
baked are oil and gasoline proof and very wear 
resistant. Increasing the temperature of baking 
will decrease the time required, but a dull finish 
usually results from too high a temperature, and 
overbaking is likely to injure the elasticity and 
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durability of the film. Because of the adhesive- 
ness of japan, its smooth surface, and its great 
durability when correctly baked, it is frequently 
used as an undercoat for lacquers where excep- 
tional service is required of the finish. 

Glossy white finishes are very popular for many 
articles, and can be obtained economically in 
enamel. The white pigment is used in a very pale 
varnish for white enamel, and the hiding power 
is not great, but if the original surface of the 
article is light in color one coat is frequently suff- 
cient for a satisfactory finish. In general, how- 
ever, “eggshell” and “flat” white enamels hide bet- 
ter than gloss enamels. If a high gloss is desired, 
it is better to use two coats than to increase the 
content of pigment, since too high a ratio of pig- 
ment to varnish will result in a flat finish. But 
where the high gloss is not necessary, a special 
enamel with high-pigment content can be specified 
for one-coat work. 

Enamels can be applied by brushing, spraying, 
or dipping, and they are well suited to quantity 
production where the parts can be handled me- 
chanically through dipping tanks and baking or 
drying ovens. For dipping or spraying, the 
enamel is thinned out with benzine, but this 
“reducer” does not affect the surface or the dry- 
ing power. On articles where an extra smooth 
surface is desired, the last coat of enamel is 
rubbed with fine pumice and water, and the sur- 
face afterwards polished. All enamels will, of 
course, give smoother surfaces if the undercoats 
are rubbed, but rubbing is expensive and there are 
few commercial articles where such work is neces- 
sary. It should be remembered that thin coatings 
give best results because they dry through quickly 
and evenly, and two or more thin coats will 
adhere better and be tougher than one heavy coat. 
Enamels as a class of finishes are economical, dur- 
able, and attractive, and their advantages should 
always be weighed in the selection of a finish for 
the product. 

Development of enamel finishes is not yet a 
closed book. New raw materials and processes 
are continually finding uses in enamel production. 
The product engineer must be ready to consider 
new developments. 

Properties and usefulness are entirely governed 
by the type of service required of the article 
coated. It is not sąfe to finish a flashlight case 
with a coating readily softened by water, a hair- 
pin with a finish readily dissolved by hair oils, or 
a telephone with a material destroyed by perspi- 
ration. To play safe, consult a reputable manu- 
facturer of modern finishing materials. 
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ALUMINUM CRANES 


Design Data 


By E. C. HARTMANN 


Aluminum Research Laboratories, 
Aluminum Company of America 


LUMINUM has a modulus of elasticity 
only 1/3 that of steel. This has led 
some engineers to question the rigidity of 

cranes built of aluminum. However, the deflec- 
tions obtained during tests on these cranes are not 
seriously greater than would be expected in similar 
steel cranes. In no case did the deflection exceed 
1/5 of 1 per cent of the span length, although the 
loads used in the test were considerably greater 
than the rated capacity of the cranes. 

Diflerences in dead load deflection between 
aluminum and steel cranes can be entirely elimi- 
nated by proper camber. Similarly, differences 
in live load deflection can be almost completely 
offset in this same manner. The following form- 
ula, developed by the author, applies to both alumi- 
num and steel cranes having box-type girders. 


ULLY INCLOSED trolley of the 

10-ton crane, standard type. Its trucks, 
including the lower portion of the gear 
housings, also the bearing housings and the 
connecting girt between the two trolley 
frames, are cast in No. 195 aluminum alloy. 
The trolley is provided with Hyatt roller 
bearings throughout the hoisting and travel- 
ing mechanism, and all bearings are fur- 
nished with Alemite forced lubrication. 

A 19-hp. motor operates the hoist at a full 
load speed of 50 ft. per min. The trolley 
travels at a speed of 150 ft. per min., being 
driven by a 4ł-hp. motor. 

This unit, built in aluminum alloy, weighs 
5,500 Ib. Using steel in place of aluminum, 
it would have weighed 8,300 1b., or 50 per 


cent heavier. 


and Camber Formula 


L? 
150 &E1 ! 


Camber 


W +TP) 

where L the span length of the crane in inches, 

W the total weight of both bridge girders, in- 
cluding walk-way, rails, drive shaft, and 
contact angles, in pounds, 


P = total weight of trolley, in pounds, 
T rated capacity of crane, in pounds, 
I: modulus of elasticity of material in bridge 


girders, Ib. per sq.in. (10,000,000 for 
aluminum) (29,000,000 for steel), 

l moment of inertia of each bridge girder 
at center line of span. (Using gross 
area of entire section including webs), 

d. 4- 0.4 d, 

^ l4d. 


in which de = depth of girder at center, 


d, — depth of girder at end. 
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HE CRANE shown here is 
built by the Northern Engi- 
neering Works, and is almost 
entirely of aluminum. It has a 
capacity of 10 tons and a span 
of 76 ft. 6 in. between truck 
wheels. The bridge is of lat- 
ticed-type girder construction 
made of aluminum alloy. Rivets, 
bolts, nuts, conduits, and check- 
ered floor plates are all alumi- 
num, as is the T-rail on which 
the crane trolley runs, and the 
hollow driving shaft running 
the full length of the bridge. 
Self-aligning bearing journals, 
having Alemite forced lubrica- 
tion, are used for the shaft. The 
bridge is driven by a 19-hp. 





motor, and under full load trav- 
els at a speed of 400 ft. per min. 

The weight of the structural 
.parts is 16,300 Ib. In steel, the 
same structure using the con- 
ventional plate-type box girder, 
would weigh 46,600 Ib. Includ- 



















RIDGE GIRDERS of 

this crane are made of 
aluminum alloy. The angles 
are 25 ST alloy, and the 
plates 17 ST alloy. The 
walk-way, operator’s cage, 
and contact angles are also 
17 ST aluminum alloy. The 
crane was fabricated with 
1-in. hot-driven steel rivets. 
The castings for the end 
trucks and the trolleys are 
mostly No. 195-16 aluminum 
alloy. 

Built by the Alliance Ma- 
chine Company, it has a 
50-ton main hoist and a 
10-ton auxiliary hoist 
mounted on the trolley. The 
span is 81 ft. Trolley rails 
are steel. 

Stress readings taken dur- 
ing tests on the bridge girders 
of this 50-ton crane showed 
that the steel rails, mounted 
on the top of each girder, 
were acting as a part of the 
girder section, carrying prac- 
tically their full share of the 
stress. Considering that the 
rail is fastened to the top 
cover plate only by means of 
bolted clips, it is somewhat 
surprising that the rail 
should act with the other 
metal in resisting bending. 
This action might occur in 
any crane, steel or aluminum, 
but to rely on it in the design 
would not be good practice. 
Fortunately the stresses set 
up in the rail by this action 
are not excessive so that no 
special precautions are neces- 
sary on that account. 


ing the trolley the total weight 
of the entire crane is 30,000 1b. 
it would have been 
77,100 lb. By the use of alumi- 
saving of 
about 23.5 tons of material 


is 





F THE total output of alloy steel castings 
at the present time about 60 per cent is 
represented in Hadfield’s manganese, 

medium-manganese, and nickel-chromium steels. 
Molybdenum-bearing alloy castings are rapidly 
gaining, however, and straight chromium steel is 
used. Nickel, vanadium, and chrome-vanadium 
steels are used in lesser amounts. 

Hadfield’s manganese steel, commonly known 
as "manganese steel," containing about 12 per 
cent of that element, has, because of its toughness 
and surface-hardening tendencies, particular appli- 
cation in parts subject to both impact and wear. 
This steel is inherently soft and ductile, but under 
heavy working conditions, an extremely hard case 
is produced. So far as wear resistance alone is 
concerned, some few alloy steels can be hardened 
to equal or excel manganese steel for many classes 
of work, but when hardening is carried to ex- 
tremes to obtain wear resistance, the steel is likely 
to be brittle. Without heavy working, the sur- 
face of manganese steel does not harden, so that, 
paradoxically, the metal will not wear as well 
under moderate service as it will under heavy 
duty, and under mild conditions may be quite 
unsatisfactory. 

Because of its low yield point, manganese steel 
has a tendency toward flowing and distortion, so 
that large sections must be used to maintain di- 
mensions or prevent bending. Most alloy steels 
have yield points between 50,000 and 100,000 Ib. 
per sq. in., while manganese steel has a yield point 
between 30,000 and 50,000 Ib. The chief disad- 
vantage of this alloy is non-machinability. For 
general use under impact, 0.25-0.40 per cent car- 
bon seems to be most preferable for machinable 
castings in the medium-manganese steels. Some- 
times the carbon content is raised to increase ten- 
sile strength, but if the strength exceeds 175,000 
lb. per sq. in., the steel is brittle. Where impact 
is absent and wear resistance paramount, high 
carbon content may be employed, but is only 
advisable in heavy parts. 

Steels containing between 1 and 2 per cent of 
manganese have exceptional strength and ductility 
and are relatively inexpensive. ‘“‘Pearlitic” man- 
ganese steel is not extremely hard, but finds its 
greatest application in parts under 250 Brinell. 
It is especially serviceable in castings only normal- 


Trends in Cast Alloy Steel 
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An interview with A. W. Lorenz 
Metallurgist, Bucyrus-Erie Company 


and David C. Zuege 


Metallurgist, Sivyer Steel Casting Company 


Messrs. Lorenz and Zuege presented the 1930 
exchange papers of the American Foundrymen’s 
Association before the Australian Bureau of Steel 
Manufactures and L’Association Technique de 
Fonderie de France. They have summarized for 
Product Engineering the present status of alloy 


steel castings 


ized, or normalized and drawn. After such treat- 
ment, it is usually sorbitic in structure, thus ex- 
plaining its high strength and ductility. Tractor 
shoes, sprockets, sheaves, levers, brackets, and 
hangers are made of this steel. 

Chromium is recognized as a leading alloying 
element. When added to steel, it forms hard 
wear-resisting carbides, in which the depth of 
hardness may be increased by rapid cooling. 
Chromium and some other elements are used in 
most cast steels in which considerable hardness is 
desired after heat-treatment. Heat-treated cast 
steel having from 0.30-0.50 per cent carbon and 
0.60-1.00 per cent chromium are being used in 
gears where shock resistance is not essential. 

Adding nickel to chromium steels intensifies the 
hardening action of the chromium and improves 
the ductility and resistance to shock, because the 
nickel dissolves in the ferrite in all proportions, 
while chromium forms hard carbides. For this 
reason, nickel-chromium steels are being widely 
used where resistance to abrasion, coupled with 
strength and ductility, are required. Nickel- 
chromium steel in the 0.25-0.40 per cent carbon 
range finds its best applications between 225 and 
300 Brinell. Over 350 Brinell, its ductility drops 
but it is used up to 400 Brinell for gears, clutches, 
and similar applications under light working loads. 
The upper limit of hardness is about 500 Brinell, 
where the material is used for wearing qualities 
alone. Nickel-chromium steels have given excel- 
lent results for tractor-shoes, bucket-teeth, oil-well 
drilling equipment, die blocks, heavy-duty gears 
and sprockets, street railway track work, and 
other castings where a combination of strength, 
ductility, and resistance to abrasion is required. 
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Molybdenum has replaced nickel in many cast- 
steel combinations with apparent success, and also 
holds a place among the air-hardening steels. In 
the development of physical properties it is more 
potent than nickel in the ratio of about 6-1, which 
means that it must be handled with correspond- 
ingly greater care. It forms not only hardened 
carbides but also a definite compound of ferrite 
with a solution of molybdenum in ferrite. Reten- 
tion of this compound through a wide range of 
drawing temperatures causes these steels to retain 
their strength and hardness. ‘They are adaptable 
to castings which, because of intricate design or 
abrupt section change, cannot be given a quench. 

Chrome-molybdenum steel is probably the most 
popular of the molybdenum cast steels, yielding 
results comparable with nickel-chromium steel at 
a somewhat lower cost. Chrome-molybdenum 
steel has been used for liner plates, mill hammers, 
crusher dies, bucket lips, gear teeth, and other 
parts subject to abrasion. It has higher elastic 
ratios than nickel-chromium steel. As the carbon 
increases above 0.30 per cent, the steel hardens 
more deeply than chrome-nickel, making higher 
draw treatments necessary for equivalent hardness. 

Molybdenum castings generally contain from 
0.20 to 0.50 per cent molybdenum. Nickel- 
chromium-molybdenum castings usually carry from 
0.20 to 0.40 per cent of molybdenum, with as low 
as 0.25 per cent of carbon. Air-hardening prop- 
erties are so pronounced that simple grinding 
operations will produce surface hardness. Steels 
of this type, in the ordinary carbon ranges, may 
attain over 400 Brinell with the air-cooling treat- 
ments, or 300 Brinell with slow furnace cooling. 
For parts requiring great hardness, the carbon 
content may reach 2 per cent. 

Nickel steel of the 374 per cent type is occa- 
sionally used in castings in which ductility and 
shock resistance are more important than high 
tensile strength or hardness. Interest in cast 
nickel steels now is centered in types containing ex- 
tremely low carbon, under 0.20 per cent, and a 
moderate amount of nickel, usually about 2 per 
cent. Vanadium and chrome-vanadium steels are 
not widely used for castings, because they are 
costly. In the past, the particular application of 
vanadium steel has been in the manufacture of 
large and intricate castings difficult to heat-treat. 
Many parts formerly made of vanadium steel are 
now being produced of manganese steel. Chrome- 
vanadium steel ranks with nickel-chromium and 
chrome-molybdenum in physical properties, but 
economy favors the latter. Much depends upon 
heat-treatment for successful alloy steel castings. 
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Books for Engineers 





MEcHANIcs, Seconp Epition. By James E. Boyd, 
professor of mechanics, Ohio State Unversity. 
364, 6x9-in. pages. Cloth board covers. Problems, 
indexed, 312 illustrations. Published by the 
McGraw-Hill Book Company, Inc., 370 Seventh 
Avenue, New York, N. Y. Price $3.50. 


A REVISION of the author’s first edition presents a 
working knowledge of fundamental principles. Most of 
the problems are new, more of the illustrative examples 
are worked out, particular emphasis is placed on the 
checking of results, and the entire text has been so re- 
arranged that material which instructors may wish to 
omit is placed either at the end of a chapter or in a 
separate one. 

The volume is written from a practical standpoint to 
lay emphasis on basic principles and to show their 
relation to problems encountered in practice. Examples 
are designed to illustrate these principles and to enable 
the student to discover facts and relations not given. 
Problems are given for the application of each principle, 
for the correlation of this principle with the preceding 
theory, and for practice in logical thinking and the use 
of mathematics. Concurrent development of algebraic 
and graphical methods in statics, and of work and 
energy with force and acceleration in kinetics; accurate 
calculation, verification of results, and the physical 
meaning of each operation, all are stressed. One appen- 
dix discusses useful applications of mathematics, an- 
other treats of the more different problems of the 
catenary, illustrates some modifications of the use of the 
hyperbolic functions, and gives reverse series which have 
not been published previously. 


+ 


Impurities IN METALS. By C. J. Smithells. 190 pages, 
64494 in. Cloth board covers. Indexed. Published 
by John Wiley & Sons, Inc., New York, N. Y. 
Price $5. 


FOR the metallurgist who is going deeply into the study 
of the structure of alloys, this book will be highly valu- 
able as it contains a wealth of data assembled from the 
investigations of many authorities. But for the engineer 
and designer it is not likely to find a very wide 
application. 

The material is well arranged, and in spite its tech- 
nical nature, is easily readable. The illustrations are well 
done to bring out the points of alloy structure discussed, 
and many charts are given to show physical effects of 
elements under varying conditions. An impression that 
is gained from reading the book is the great influence 
which even very small quantities of impurities has on 
some alloys, and it may do much to draw more attention 
to this point, resulting in closer foundry control to give 
maximum physical properties in any given material. 








562 * PRODUCT ENGINEERING 





Air Compressors Designed for Mounting on Track-T ype Tractors Must 
be Extremely Light in Weight, Otherwise the Distribution of Ground 
Pressure on the Treads Is Disturbed 
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Air Cooled Portable Compressors 


By W. W. WARNER 


Chief Engineer, Davey Compressor Company 


How the use of an aluminum 
alloy allowed simplification of 


design and decreased weight 


EVELOPMENT of this equipment was 
started early in 1922, at a time when 
most portable compressors were still 

merely heavy adaptations of stationary compres- 
sors and, therefore, entirely too cumbersome for 
use in the field of tree surgery. It was our con- 
ception that a compressor of approximately 80 
cu.ft. capacity could be operated by direct power 
take-off at the front end of a Ford Model T car, 
the compressor being suspended in front of the 
radiator, in this manner providing a light and 
very portable compressor unit for our service. 
We first attempted to tap into the radiator of 
the Ford car to cool the heads of the compressor, 
but found this impossible because the extra heat 
of compression added to the heat developed in 
the engine, very promptly boiled the radiator 


water. We next tried an air-cooled compressor 
having very large, heavily finned cast-iron heads, 
but found that the discharge valves carbonized 
very quickly on account of the high temperature. 
It then occurred to us that the material of which 
the heads were composed, cast iron, was a slug- 
gish heat conductor and we concluded, therefore, 
that it constituted the neck of the bottle in the 
transfer of heat. It was then that we tested the 
cooling properties of other materials and finally 
decided upon aluminum alloys. 

We actually manufactured about 20 of these 
compressor units having aluminum alloy parts, 
and used them for several years in our tree sur- 
gery service. The compressor functioned very 
satisfactorily, but the Ford chassis was not sufh- 
ciently heavy to stand the vibration. We, there- 
fore, decided to redesign the compressor, using 
the same principles of cooling. 

As the highest temperatures are generated near 
the cylinder head, it was decided to make only 
that part and the discharge manifold out of alu- 
minum. Except for the adoption of aluminum, 
and the unloader arrangement, the design follows 
along the standard lines, as shown in the accom- 
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the air tank pressure 
reaches a set maximum, a 
pressure control valve ad- 
mits high-pressure air to 
the unloader cylinder. The 
air forces the piston and its 
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ABSENCE of water jackets permitted many simpli- 
fications in the design of this aluminum-head 
compressor 


panying section view of the compressor. The 
method of cooling air compressors through the 
use of metals of high heat conducting quality and 


capacity, as contained in Davey compressors, is 


protected by U. S. Reissue Patent No. 17,457. 

A bore and stroke of 6 in. were selected. With 
two single-acting cylinders this gives a displace- 
ment of 142 cu.ft. per min. at 725 r.p.m. The 
crank case is of semi-steel, and has removable 
side plates for the inspection of the bearings. 
The cylinders are also of semi-steel, and are 
deeply finned to accelerate cooling. The two- 
throw crankshaft is made of S.A.E. 1045 steel, 
drop forged, heat-treated and ground. The main 
bearings are bronze-backed babbitt-lined, and re- 
ceive forced lubrication from the gear-type oil 
pump located in the crankcase. Drilled holes 
conduct the oil from the main to the connecting- 
rod bearings. The pulley end of the crankshaft 
is ground for a standard taper fit. 

The unloader mechanism, which limits the 
maximum pressure in the air tank, is shown in 
detail in the section view. The unloader cylinder 
is connected to an unloader control valve: * When 


connected mechanism 
downward, thus holding the 
intake valves open. ‘The 
moment the air pressure 
in the receiver drops to 
a predetermined amount, 
the unloader control valve 
shuts off the air to the un- 
loader cylinder and the 
strong spring below the 
piston instantly forces the 
unloader mechanism 
upward, thus releasing the 
intake valves for normal 
operation. 

Both intake and dis- 
charge valves are made of 
chrome-vanadium steel. 
The discharge valve, as 
shown in the drawing, is 
held in an aluminum-bronze 
cage or bonnet. Flat volute 
type springs hold the valves 
down on their seat. Cylinder head covers permit 
access to the discharge valves. 

Tests made on the compressor showed it to 
have a volumetric efficiency of slightly more than 
76 per cent. This was more than was expected, 
the actual capacity of this compressor being 110 
cu.ft. of free air per min. at 725 r.p.m. The 
compressor functioned at full load over long peri- 
ods of time, without appreciable carbon deposits 
on the valves, proving the effectiveness of the 
cooling through the aluminum head. The alumi- 
num alloy construction and air-cooled design make 
a light, compact machine. The problem of de- 
veloping an air compressor for tree surgery had 
been solved. 

Further development work was undertaken. 
Designs were made and machines manufactured 
for mounting on track-type tractors. Compres- 
sors for other types of tractors were also devel- 
oped. Then came a skid-mounted unit driven by 
an independent gas engine, and finally the trailer 
mounting. 

The assembly of the trailer mounted compres- 
sor unit is shown in the illustration. A Hercules, 
size 00C-3477 hp., four-cylinder gas engine 
running at 1,350 r.p.m. drives the compressor 
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ASSEMBLY of gas engine and air compressor 
for mounting on a trailer truck 


through a two-step reduction V-belt drive. Air 
compressors cannot be driven at high speeds. 
Gasoline engines operate best at relatively high 
speeds. Also, a slow-speed engine of equal horse- 
power would have to be correspondingly larger. 
Hence a speed reduction was desirable. 

The two-step V-belt speed reduction drive was 
selected because of the smooth operation attained 
thereby. A geared reduction would not be suit- 
able because the wide and rapid fluctuations in 
torque would produce vibrations and ultimately 


excessive wear and breakage. This might be over- 





ALUMINUM HEAD and discharge manifold 

permitted the elimination of the water cooling 

System, resulting in an extremely light air 
compressor 


come by the use of a flywheel, but it would involve 
considerable extra weight. 

As shown in the drawing, a five-groove V-belt 
sheave is keyed on the tapered end of the crank- 
shaft. This is driven by an idler sheave on a 
countershaft. Cog belts are used. At its other 
end, the countershaft has a five-groove sheave 
belted to the sheave on the engine shaft. The 
countershaft is mounted on a sliding base, making 
the belt tension easily adjustable and simplifying 
the replacement of belts. Timken roller bearings 
are used. The driven countershaft sheave and 
compressor sheave are interchangeable, as are 
the engine sheave and the driving sheave mounted 
on the countershaft. 

The 10-in. twin-disk clutch, mounted on the en- 
gine crankshaft, is relieved of any great shocks 
by the inertia of the sheaves and the flexibility of 
the belts. The clutch is an important detail. If, 
in addition to turning over the engine, it is neces- 
sary to turn over the compressor also, the task of 
starting the engine becomes more strenuous and 
time-consuming, particularly in cold weather. 
Time is valuable, especially when a gang of men 
are waiting to start their air-tools. 

As this equipment is expected to operate in 
dust-laden atmosphere, the engine is provided 
with an air filter. An oil filter is also used. In 
addition to controlling the unloader mechanism 
on the air compressor, the unloader switch con- 
trols the throttle valve of the engine, slowing it 
down when the load goes off, thus conserving fuel. 

The total weight of this trailer-mounted com- 
pressor unit is 3,100 lb., or only 21.8 lb. per cu.ft. 
capacity. This is considerably less than the weight 
of similar water-cooled compressor units of the 
same capacity. The low weight is largely ac- 
counted for by the compressor itself. 
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This Business of RESEARCH 


By HENDLEY N. BLACKMON 


General Engineer, 
Westinghouse Electric & Manufacturing Company 


OST of the research work of the 
Westinghouse Electric & Manufactur- 
ing Company is carried on in a large 

building located a mile from the main plant—far 
enougk away to be undisturbed, but not so far as 
to lose touch with manufacturing activities. There 
research becomes a business. Scientists, expert 
artisans, and intricate apparatus are housed to- 
gether to help produce civilization as the next 
generation will know it. 

About 70 per cent of the personnel is composed 
of research engineers and executives, the re- 
mainder being artisans, draftsmen, clerks, and 








minor employees. Research engineers are grouped 
into divisions, each under its own division chief. 
There are groups on metallurgy, magnetism, 
physics, mechanics, chemistry, and special matters 
such as commercializing new discoveries. 

Besides the dignity and respect attaching to a 
research engineer's poition, the work has a flavor 
of adventure and offers to men of intellectual tem- 
perament the pleasure of a stubborn struggle in 
which the weapons are congenial ones and with the 
odds of victory largely in their favor. 

By the very nature of research work a fixed 
daily output cannot be demanded. Driving is not 
necessary with men of research mentality. Like 
other employees, however, they keep regular 
hours. Experience has shown that our American 
engineers have the knack of keeping their eyes on 
the dollars and cents value of findings, instead of 
striking into the fascinating forest of mathematics 
leading to theoretical contentment. On the other 
hand, when intricate formulas are required in 
unexplored fields, it is likely to be the European 
engineer with his characteristic thoroughness of 
theoretical interpretation, who will most: quickly 
bring the wanted relationship from a sea of inte- 
grals and square root signs. 

Our research men are all “regular fellows,” and 
like ordinary engineers, “cuss” the alarm clock in 
the morning, play bridge during lunch, bowl and 
dance in the winter and play tennis or baseball all 
summer. Idle conversation is more likely to be 
about the garden at home than speculating on the 
release of atomic power. 

The yearly crop of new men for Westinghouse 
research work are found in several ways. About 
half come from students in the regular engineering 


RESEARCH and this test rig answered 
the question of "How much oll does 


an oil ring carry?" 
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student course of the company and the remainder 
is largely taken direct from schools and outside 
organizations. Several excellent research men 
were formerly design engineers, who for one 
reason or another, became dissatisfied and asked 
to try their hand at research work. It is difficult 
to find good men for any line of work, and espe- 
cially so for the peculiar requirements of research. 
Sometimes a problem will be on hand a year or 
so before the right man can be found. 

Each year our research men solve problems 
ranging from those involved in a broken Diesel 
engine shaft to those encountered in blending culti- 
vated squeals of radio tubes to make an electric 
organ. Problems pour in from everywhere— 
from designers, salesmen, customers, new patents, 
magazine articles, and frequently from by-prod- 
ucts of other research work. Research often digs 
up brand new materials to meet the designer’s 
needs. Hipernick and cobalt steel are two excel- 
lent examples of such work. Patent disclosures 
and magazine articles are prolific source of ideas 
for research. The librarian, a Ph.D, and master 
of several languages, brings such written matter 
to the attention of interested scientists. 

A most profitable source of ideas is phenomena 
observed, while making other investigations. Dr. 
Slepian, studying electrical breakdown of gases 
in confined space, observed certain peculiar char- 
acteristics and from them gave the industry its 
first oilless switch for interrupting high-voltage 
power—the Deion circuit breaker. Similarly, he 
produced other boons for the electric light and 
power industry; the familiar autovalve, and more 
recently the porous block lightning arrester, and 





THIS TINY rolling mill was designed 
to draw Konel, a new material de- 
veloped for radio filaments. Cold rolled 
to a ribbon 0.00205 in. wide and 0.00055 
in. thick, it takes about six miles of it 
to make a pound 





BIG MEN but no gods are in West- 
inghouse research—‘Our research men 
are all ‘regular fellows,’ and like ordi- 
nary engineers ‘cuss’ the alarm clock, 
and idle conversation is more likely 
to be about the garden at home 
than on the release of atomic power.” 


Deion grid circuit breaker. Knowles, studying 
electric discharge in vacuum, noticed a phenome- 
non which became the versatile grid glow tube 
which catches burglars if they get too near the 
silver spoons; turns fuel off in an oil burner if the 
flame goes out; or starts a steel mill when some- 
body puts his hand close to a crystal ball. These 
are only a few examples of hundreds of discoveries. 

Every year engineers of all departments are in- 
vited by letter to suggest subjects for research and 
development in their line. Mr. Kintner, director 
of research, distributes these replies to the proper 
division head for selection. Consultation between 
the director and division chief serves to trim the 
list down to proper limits. The director of re- 
search is given annually a lump sum with which 
to operate his department, and is held responsible 
for seeing this expenditure is wisely made and 
results produced. 

Once selected, a problem is confided to an in- 
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dividual engineer, and is thereafter his responsi- 
bility. The force of expert artisans and completely 
equipped shops free him from mere hampering 
labor and difficulty as to ways and means. Minor 
equipment and labor is his for the asking—im- 
portant purchases are explained to the director, 
but no attempt is made to charge labor costs on 
each problem; experience having shown it to be 
undesirable. 

Precaution is taken to keep the work in close 
touch with the company department that asked for 
it, or that will have to handle it on a commercial 
basis when research work is completed. This is 
quite important. For example, if a completely 
new material is handed to the design engineer, 
who had no previous knowledge of it, it is likely 
to go unused. The idea introduced gradually to 
his mind eventually becomes of personal interest 
to the designer. 

This critical period of transplanting the new 
development is no doubt especially difficult when. 
the research man and user are under separate 
corporations, and not in close contact. Even with 
only a mile between works and research there is a 
tendency for the two to become strangers. Every 
effort is made to combat this condition. 

Research men visit the works frequently, and in 





PHOTO ELASTICITY machine, developed to 
give a panorama of stresses in complicated 
structures 


some cases are provided with desks and quarters, 
both at the research department and at the works. 
Any engineer can call up the research department 
at any time to get available information on any 
subject, the research department being included in 
the works telephone system. 

Every two months a conference is held at the 
research laboratory, and division heads explain 
the principal work completed or under way. Any 
company engineer interested is welcome, and there 
is always a good audience. Minutes of this meet- 
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ing and discussion are sent to interested people. 
In addition, every three months department man- 
agers and others receive a '*work-in-progress" re- 
port of what is going on at the laboratory. 
Although some of the research work is shrouded 
in deepest secrecy, no extraordinary precautions 
are found necessary. 

Care is taken that research workers keep up 
with the strides of pure science. Three times a 
year a scientific advisory board of five renowned 
scientists meets at the laboratory for consultation. 
Individually, they call more often. Rubbing elbows 
occasionally with men like Dr. Mendenhall or Dr. 
Timoshenko insures a healthy balance between 
pure and applied science. 

The Deion circuit breaker is a typical and ex- 
tremely interesting research investigation. In this 
unique electric switch no effort is made to ‘“‘quench”’ 
the arc, but when the arc is drawn, it is driven at 
a mad pace over a circular race track until it dies 
of exhaustion. What the average reader forgets 
is that this unusual device represents five years of 
intensive analysts and calculation. Based on 
fundamental studies of the formation and struc- 
ture of electric arcs Dr. Slepian built up a theory 
as he went along. Knowing an electric arc is 
essentially a stream of ions and understanding 
how they behaved, he set about for a means of re- 
moving them. Arcs traveling at ordinary speeds, 
and coming in contact with metal, melt the metal; 
so Dr. Slepian made them move fast, using a mag- 
netic field, the arc chasing itself at the terrific rate 
of 2,400 miles an hour; much faster than a rifle 
bullet. The arc is driven into a series of copper 
plates where it is broken up into many small arcs, 
and the copper absorbs the ions. The imprisoned 
arc after circling the metallic track 30 or 40 times 
is so completely drained of ions that its life is 
snuffed out. 

Each little spinning arc has a temperature of 
7,000 deg. F., one-half the estimated temperature 
at the sun’s surface. Yet, in spite of this terrific 
heat, the speed of the arc is so great that a cotton 
thread held directly in its path is not even scorched. 
It is interesting that if these small arcs paused for 
one-twentieth of a second, the stack of copper 
plates would instantly become a molten mass of 
copper. 

This example is enough to show that reliance 
on chance discovery is almost gone. To survive 
competition, any industry must more and more 
turn to organized research for advancement. 
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MECHANIZING the CALCULUS 


















By JOHN M. BARR 


President, The Integraph Company 


NTRODUCTION of the slide rule per- 
mitted engineers to approximate adequately 
and rapidly needed results, and the plani- 

meter further extended the field of such calcula- 
tions. These devices, and logarithms, while sac- 
rificing absolute accuracy, are today recognized 
as being adequate and have entered into very 
general use. 

There is one peculiarity, however, which applies 
to all mathematical calculations and the mechan- 
isms mentioned. Figures submitted to their agency 
produce some new figure as an answer. They are 
essentially fact finding rather than interpretative 
devices, and do not in themselves visualize the 
physical significance of the mathematical processes 
involved. 

As the result of a good many years in executive 
work in the electric motor industry, the writer 
felt the néed on the part of our own and our 
customers' engineers of a more general acquaint- 
ance and use of the interpretative sort of mathe- 
matics. This indicated the need for the develop- 
ment of a device for approximating processes of 
the calculus. The conditions to be met in such a 


THE INTEGRAPH 


FIG. 1—BASIC EQUIPMENT consists of the 
Integraph, Differentiator, and “Simpson’s Rule” 


development destined for general use were rather 
specific and after discussion with a number of 
educators and engineers were enumerated some- 
what as follows: Such a device should be easy of 
explanation and its manipulation must not be com- 
plicated. It must approximate slide rule accuracy. 
As the device would become a piece of personal 
equipment, to obtain most general usage the price 
must be not prohibitive. 

The new device, developed to conform to the 
above specifications, is known as the “Integraph 
Equipment,” and the book “The Mechanics of the 
Calculus.” The basic equipment is shown in the 
accompanying Fig. 1, and consists of the Inte- 
graph, Differentiator, and “Simpson’s Rule.” 

Operation of this equipment, while simple, can 
only be touched upon here. Suffce to say, the 
Integraph has on its left hand edge a scale so laid 
out that a line drawn along the blade rises above 
a chosen base line by the ratio indicated upon 
the scale. For example, in Fig. 2, the reference 
cross and division 5 of the scale both lying on the 
same horizontal, a line drawn along the blade will 
be found to be at such an angle with the base that 
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its tangent is .5, that is, the altitude of this slant 
line will everywhere be .5 of the distance out along 
the base. As in the slide rule, this may be trans- 
lated as .5 or 5 or 50. In the case in point, calling 
the setting five whole units, we find directly above 
five on the base, a reading of 21⁄4, or translated, 
25, and at any other base division the height of 
this slant line is five times the numerical value of 
the base division. This, in the operation of the 
instrument, is all that need be remembered. 

A curve showing the total area under a given 
curve may readily be plotted. Thus in the para- 
bola, Fig. 3, the average ordinate is taken at a 
number of convenient points, thereby dividing the 
area under the curve into a series of rectangles 
whose areas are evidently equal to the correspond- 
ing area under the curve. Beginning at zero, at 
the extreme left, a series of short lines or segments 
are drawn with the Integraph, always setting the 
Integraph to the scale reading corresponding to 
the average ordinate, that is, the height of the 
rectangle whose area is being obtained. The short 
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erected in order to equally divide the area. 

The operation of the Differentiator is equally 
simple. Referring to Fig. 4, curve Æ is the origi- 
nal curve which we wish to differentiate. Applying 
the Differentiator with its grid over the curve it 
is possible, by virtue of an optical effect, to very 
accurately set the Differentiator so that the grid 
lines are parallel to the tangent of the curve at a 
particular chosen point. The trigonometric 
tangent of these grid lines is then determined by 
bringing the Integraph into contact with the edge 
of the Differentiator and reading directly the 
trigonometric tangent. A succession of tangents 
so obtained has been plotted, as shown by curve B 
in the figure, and therefore, curve B is the deriva- 
tive curve of the original. 

If curve B is again integraphed, the first inte- 
gral segment must start at zero. Such an integra- 
tion gives rise to curve C, sensibly parallel to 
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curve 4 but at a fixed distance from it. This fixed 
distance is the constant of integration. 

The third piece of equipment is based on 
Simpson’s Rule, and has been given that name. 
This instrument is peculiarly advantageous in the 
integration of working drawings not on cross sec- 
tion paper. In either case, however, it gives rise 
to and permits the reading of integrals to greater 
accuracy than with the Integraph alone. 

Through the agency of Integraph equipment 
the calculus has been mechanized as regards its 
application to the usual engineering problems. 
The equipment is equally effective on either 
rational or observed engineering relationships. 
One example of its application will be given here. 

Consider the upper front spar of an airplane 
wing as shown in Fig. 5. From the conditions of 
loading, the shear diagram is easily obtained as 
shown by curve H. Mechanical integration of the 
shear curve determines and visualizes the bending 
moments shown by curve K. From this the proper 
proportioning of the spar may be determined. 

Integraph equipment, though new, has entered 
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CURVE B is the derivative of the original 
curve A, and Curve C is curve B, integrated. 
The distance between the parallel curves A 
and C represents the constant of integration 
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BENDING MOMENT diagram for front spar 

of an airplane wing plotted directly with the 

Integraph by the Great Lakes Aircraft 
Corporation 


a large variety of industries ranging from manu- 
facturers of delicate moving picture camera 
mechanisms through to the fabrication of ponder- 
ous bridge structure as the other extreme. 

While in the original conception the methods of 
the calculus and mechanics were to a very large 
degree mutually interpretative, calculus in addi- 
tion affords the means of handling problems in the 
field of electricity, hydraulics, aerodynamics and 
thermal relationships. 

Economically, Integraph equipment permits 
draftsmen and junior engineers to analyze set-ups 
provided by the chief engineer or research workers 
in a fraction of the time required by a high-priced 
mathematical specialist. The problems are visual- 
ized completely, with less likelihood of error, and 
in such shape as permits of ready interpretation. 
This is of peculiar importance when executives 
who are not highly trained specialists must render 
decisions on the questions involved. 

Its continued use develops in the average man 
not so much algebraic facility, but rather the 
interpretative ability in connection with the appli- 
cation of mathematics to physical matters, such as 
developed and used by Newton, and which made 
him, perhaps, the greatest engineer of all time. 
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AND SUGGESTION 


Third Dimension on a Single View 


Bv B. SPECTOR 
Consulting Mechanical Engineer 
A THIRD dimension, called z in the 
accompanying figure, makes it pos- 
sible to use only a single view of a 
part or an assembly in some cases, 
and still give those who use the draw- 
ing all required information. Today, 
only a few machine builders—adding 





machine manufacturers, for example 
—show on detail drawings of the as- 
sembled machine three dimensions in 








Section A-A 


When one view is marked with dimen- 

sions z at right angles to plane 

shown, a second view, such as the 
section here given, is not required 


three fixed planes at right angles to 
each other. 

Comparison of the section A-A in 
the illustration with the plan view 
shows how the values (— 4, 1 and 3) 
of z can be understood even though 
the plan view only is shown. If this 
view is labeled properly, the reader 
can visualize the section A-A without 
having it drawn out. 

In single-view drawings of this 
kind, the reference plane is marked 
“Z= 0.” The thickness of parts then 
can be found by noting the difference 
between values marked upon them. 

With the aid of the third dimen- 
sion z on an assembly view, the ma- 
chine designer can visualize solids 
almost as easily as we see things in 
one plane. After one is in the habit 
of using this system in designing in- 
tricate and compact machinery, he 
will deem it indispensable. Time and 
again this system has saved trouble 
otherwise resulting from interference 


of parts. In adding machine design- 
ing the three co-ordinate dimensions 
x, y, and z, from fixed planes Y OZ, 
XOZ, and YOX respectively, are 
given on detail drawings. Reference 
plane YOX is fixed at the center line 
of the machine. This leads to ambi- 
guity, since it involves the use of 


STOP... 
LOOK... 
LISTEN... 


A CENTURY PLANT 


ENCROACHING competition from 
radio, talking machines, mechanical 
music makers, and the newer Theremin 
seem at last to have spurred piano 
manufacturers to change designs which 
have been in use since pianos were 
invented—107 years ago (see Prod- 
uct Engineering, p. 137). Seven major 
companies are préparing to make 
pianos by machine, on equipment de- 
signed by Dr. C. N. Hickman, of the 
Bell Telephone Laboratories. Greater 
accuracy of tone, interchangeability of 
parts, and more economical production 
are the results expected. Just another 
example of redesign forced by a declin- 
ing market. 


SKINNED KNUCKLES 


JUST as a small item of design, but 
one that affects the appearance very 
materially, the hollow head cap screw 
is playing an ever increasing part. 
These screws not only add to the ap- 
pearance by a smoothness of design, 
but they save skinned knuckles for the 
operator and it is much easier to keep 
a machine clean where they are used. 
A planer of recent design uses them 
exclusively and to advantage. 


CALL THE CAMEL 


NEW YORK CITY has the reputa- 
tion of doing things on a grand scale. 
The New York Sun, for instance, re- 
ports on the new women’s house of de- 
tention: “The recreation rooms on 
each floor are large enough to be 
equipped with various occupational fa- 
cilities, such as electric sewing ma- 
chines, each twenty-five feet square." 
Even a camel might get through the 
needle's eye there! 





negative co-ordinates. The writer 
therefore proposes the following 
rules for compact and intricate ma- 
chine designing : 

l. Choose the three co-ordinate 
fixed planes at such points that nega- 
tive co-ordinates shall rarely, prefer- 
ably never, be used. 

2. Give the three co-ordinates x, v 
and z, especially z, on all assembly 
views at right angles to most shafts 
or spindles, and on detail drawings of 
internal parts. 

3. When a machine member is not 
parallel to any of the three co-ordi- 
nate planes, give the three co-ordi- 
nates to a center line or to an inter- 
section of two surfaces of the inclined 
member. The angle of inclination 
should be given on the detail drawing. 


Numbering Drawings 


By Harry T. KINNEAR 
Chief Draftsman, 

Splitdorf Electrical Company 
THE system described here has the 
merit of permitting part numbers to 
be memorized easily, and has partic- 
ular application in plants producing 
a variety of models of the same 
group of products. 

All of the detail parts which belong 
to a certain model are given a block 
of numbers from which the part 
numbers are selected. For example, 
model D 800 may be assigned part 
number starting with 19000. There 
may or may not be a relationship be- 
tween the model number and the 
block of numbers assigned to it. The 
major parts and assemblies are num- 
bered first. The same sequence of 
numbering is followed on all succeed- 
ing models. As an illustration, part 
17005 may be the front plate cast- 
ing; the finished front plate may be 
17006, and the front plate assembly 
17007. The last number in each case 
indicates not only the part itself but 
also whether it is a blank, a rough 
casting, finished, or assembled. The 
block number indicates the model to 
which the parts apply. The last num- 
ber always indicates the detailed part 
and is the same for all models. 

In the case of standard screws, 
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bolts, washers, nuts, and similar parts 
that are used on a number of models, 
a separate block of numbers are as- 


signed to them. Thus, nuts may be 
11000 series, screws the 12000 series, 
and washers the 13000 series. In the 
event that a part is not required on a 
certain model, the part number is left 
vacant and the absence of an entry 
in the record book signifies that the 
particular detail is not used on that 
model. 


A Simple Non-Reversing Drive 
By PauL H. WHITE 


Mechanical Engineer 


IF a drive that is positive in one 
direction, but must release the driven 
member when rotation is reversed, 
and when the pawl and ratchet type 
of drive ordinarily used for such re- 
quirements is undesirable, the simple 
drive shown in the accompanying 
illustration can be used to advantage. 

The abutting ends of thé driven 
shaft A and the driving shaft B are 
surrounded by the coil spring C, 
which slips over the two shafts and 
is attached to the driving shaft B by 
the screw D. The opposite end of the 
spring C, which terminates on the 
driven shaft, is left free. This spring 
is wound to a rather snug fit over the 
two shafts. 

In operation, when the driven shaft 
B rotates in the direction indicated by 
the arrow, the slight friction of the 
coils against the shaft tends to make 
the spring wind tighter, and thus in- 





Non-reversing drive using a helical 
spring as the connecting member 


crease its grip upon the shafts, result- 
ing in a positive drive of shaft A. 

When the drive shaft B is reversed, 
however, the action of the spring is 
to uncoil slightly, thus releasing its 
grip of shaft A, and permitting the 
spring to slip around the driven shaft 
without producing rotation. 

(Editors’ Note.) Clutches based 
upon a similar construction have been 
used successfully, even for transmit- 
ting considerable power, as in early 
Mercedes cars. The roller clutch, as 
used in the Studebaker free-wheeling 
device, in many automobile starting 


. HE SHOULD HAVE KNOWN . 


MAJOR changes in design during 
construction, or later alterations, seem 
uniformly disastrous, as Lt. Williams, 
with his Schneider Cup entry, and the 
builders of the R-101, learned. The 
latest story is on none other than 
Henry Ford. As lthe "Associated 
Press" gave out the story, Ford had a 
$500,000 yacht, the Sialia, built back 
in 1913. In 1925, he wanted more 
speed, so the Stalia was cut in two, 
a 2l-ft. section inserted, ethyl-burn- 
ing motors substituted for her steam 
turbines, and a bill for $1,600,000 pre- 
sented Mr. Ford. But in a test run, 
the Sialia made a speed slightly slower 
than her original speed of 16 knots. 
That is the yacht that Henry dis- 
gustedly sold. 


DATING THE DESIGN 


DOCUMENTS have been proved 
fraudulent in certain law cases because 
they were written on typewriters that 
carried a style of type not yet invented 
at the given date. The Bureau of 
Standards now advocates a plan for 
typewriter designers to change some 
characteristics on the type face—or 
even only one letter—every five years, 
making a definite date in the type 
faces of the particular machines. The 
3ureau offers to file authenticated 
photographs of the new faces for com- 
parison. It may catch crooks, and may 
shame some offices into buying new 
machines more frequently! 


.JOY FOR THE STAY-AT-HOMES. 


RECENTLY a prominent manufac- 
turer placed on the market equipment 
for “making weather” in the home. 
Now all that is required is the perfec- 
tion of television, and then we will be 
able to turn on the radio and televisor, 
adjust the “weather maker” and elec- 
tric fan to conform to atmospheric 
conditions at the scene of the conflict, 
put on our raccoon coat, and view the 
football games in all their local color. 


. ONLY NEEDS THE DRAFT. 


PENNY-IN-THE-SLOT machines 
that deliver a lighted cigarette, have 
recently been put into use in England. 
We can't resist the temptation of sug- 
gesting that all that is needed now 
is for some brilliant engineer to attach 
pumps or bellows so that the slot ma- 
chine will not only tender the patron 
a cigarette, but smoke it as well. 


. . HAVE YOU A NEW BORN BABE?... 


WHEN the Prime Minister of Eng- 
land viewed Faraday's experimental 
apparatus demonstrating electro-mag- 
netic induction, he commented, “A 
pretty toy. But what good is it?” 
Faraday answered with the question, 
“What good is a new born babe?” and 
then remarked, “Some day you'll tax 
it" The motors and generators of 
today have fulfilled Faraday's proph- 
ecy. We need right now a few more 
such pretty toys,—new born babes. 





573 


motors, and in numerous other appli- 
cations, often is employed as an al- 
ternative when a pawl and ratchet 
is not desirable, but it is somewhat 
more complex than the clutch de- 
scribed above. 


Incentive for Designers 


By CHARLES R. WHITEHOUSE 
Standards Engineer, 

The Holtzer-Cabot Electric Company 
AFTER reading Charles H. Willey’s 
article in the November number of 
Product Engineering on the subject 
of rewards to designers for their in- 
ventions, I wish to cite where the 
two different attitudes of the em- 
ployer helped in one case and caused 
a tremendous loss in another. 

I was at the time employed by a 
large machine manufacturer whom 
we will leave unnamed. A designer 
of exceptional ability was in his em- 
ploy, working on a design that had 
completely baffled engineers all over 
the country. Luckily for the em- 
ployer, this designer was the first to 
solve it. The owner was so pleased 
when the patent was assigned to the 
company without any objection from 
the inventor, although he had done 
fully three quarters of the work in 
his own time at home, that the em- 
ployer did the handsome thing to the 
tune of five thousand dollars. 

Some time later the designer per- 
fected some more parts and turned 
them over to the company. Here the 
employer decided that he could not 
afford to make any more presents, 
as he termed it, so he informed the 
man of this and thanked him for his 
designs. The man naturally was 
somewhat disgruntled by this treat- 
ment and began to look for employ- 
ment elsewhere. Our strongest com- 
petitor heard about it and made the 
designer an attractive offer, including 
a percentage right on all patents that 
he assigned to the firm. He accepted 
and today is an outstanding man. 

Did it profit the first employer to 
be niggardly? The answer to that 
question is, his firm passed out of 
existence. According to one ex- 
executive of the company. it was be- 
cause of the fact that the competitor 
was able to beat them with improve- 
ments and new designs developed by 
the engineer who had left them be- 
cause of shabby treatment. 

There are in my opinion many 
cases akin to this, and the employer 
who practices the method of claiming 
everything for himself is riding for 
an extremely hard fall. 
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Present Car Design Indicted 
and a Future Car Visualized 





Model of car with rear engine mounting and engine cover removed. The 
streamline form and pleasing appearance are important advantages 


Bv D. H. MoNTGOMERY 
Vice-President in charge of Engineering, 


The New Britain-Gridley Machine Co. 


IT might be unwarranted, perhaps 
untrue, to say that the present day 
automobile is "all wet," but it is very 
obvious to a critical engineer that, 
as an efficient means of transporta- 
tion, it leaves almost everything to be 
desired. In general layout it has 
remained unchanged for 20 vears. 
Dizarre appearance and impractical 
mechanical design have brought fail- 
ure to attempts made, notablv in 
Europe, to market cars of radically 
changed design. Most of the wiser 
American producers have made 
money by sticking to the same old 
“buggy” with a few cautious changes 
in the works and the lines. 

Any new idea in an automobile can 
be sold if it is better mechanically and 
pleasing to the eye. The engineer 
and the artist can co-operatively at- 
tain the public favor, but the automo- 
tive industry seems to be "scared 
pink" at the thought of anvthing 
"radical." The front wheel drive car 
was “radical,” and required compara- 
tive courage to introduce, but its 
beautiful dress and more or less defi- 
nite improvements readily took with 
the public. Perhaps the said public 
is not so hopelessly conservative after 
all, and it is important to remember 
that everyone has been well educated 
of late as to the real beauty of line in 
aircraft sections. Those lines have 
become new symbols of speed. 
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+ PRODUCT ENGINEERING 


Even half these points should convict ! 

How can these drawbacks be over- 
come? Without suffering under the 
illusion that many points are original, 
I suggest contemplation on the fol- 
lowing : 

Collect the scattered “hardware,” 
namely the engine, clutch, transmis- 
sion, differential, and possibly, the 
rear wheel brakes, into one unit. 
Place this unit at the rear, where it 
can be sound- and shock-insulated 
from the body and easily detached, if 
desired. The accompanying con- 
ventionalized sketch shows one ar- 
rangement offering apparently great 
economies in space, a minimum num- 
ber of high-speed rotating parts, a 
great reduction in crankshaft tor- 
sional vibration, the greatest possible 
resistance to telescoping the body, and 
other advantages. 

Having tucked the motive power in 
the present abbreviated baggage 
space, entire latitude is given to body 
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Sketeh of one possible arrangement of engine and drive units for rear 


mounting. 


For the fun of it, let's indict the 
present car briefly as follows: It is a 
first class aerodynamic crime. Its 
empty-weight-to-useful-load ratio is 
absurd. The power plant “hogs” at 
least half the wheel base, and is right 
under our feet where we can hear, 
feel, and smell it at all times. Vision 
allowed the driver is indifferent. 
Bodies are generally so low that 
movement in, out, or around is un- 
necessarily difficult. There are too 
many widely separated points requir- 
ing lubrication and attention. Nearly 
all parts, except possibly the engine, 
have poor accessibility. There is too 
much unsprung weight. Wheel align- 
ment and suspension are crude. 


Weight distribution is generally poor. 


An actual design, of course, would be much more compact 


layout. Parasite resistance can be 
minimized without detriment to ap- 
pearance, length, or mechanical neces- 
sities. The model illustrated shows 
how this might be done. In vertical 
section, the body has a slightly modi- 
fied airfoil outline. Its extreme width 
is that of present mudguards, and, on 
the wheelbase of a Ford, the passen- 
ger space is greater than in a Lincoln 
seven - passenger sedan. Wheels, 
which, of course, should be independ- 
ently sprung, are recessed into the 
body, and, in the rear are covered 
with a hinged panel. Radiators are 
on each side, directly behind the body, 
where circulation of air would be 
maintained by blower flywheels on 
each end of the crankshaft, and by 
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the slight vacuum created by the mo- 
tion of the car. 

And why stick much longer to 
“buggy” springs? Since they must 
be controlled with hydraulic absorb- 
ers, it would seem easy enough to in- 
clude a variable hydraulic resiliency, 
and perhaps interconnect the shock 
absorbers so that the displacement of 
one or more wheels would react di- 
rectly on the others. Such an 
arrangement with the concentrated 
power plant would make a light frame 
feasible and allow it to be incorpo- 
rated into the body structure. 

The advantage gained in the per- 
mitted drop of the floor to the present 
running board level should not be util- 
ized to reduce total height; it should 
be added to the inside height. A flex- 
ible seating arrangement, say with a 
fixed full-width rear seat, a semi- 
fixed driver’s seat, and two movable 
chairs could be employed. The ar- 
rangement shown would improve for- 
ward vision greatly, and equal the 
present side and rear vision. Equal 
distribution of weight on the wheels 
could be easily accomplished. 

Two per cent average efficiency out 
of our gallon of gas is "not so hot." 
If enough "intelligently ignorant" 
engineers are allowed to think on the 
subject it will not be long before the 
automotive industry will be out of 
the present blind alley. 


How Product Changes Are 
Recorded 


By T. H. SMITH 
General Railway Signal Company 


IN OUR organization anyone who 
deems a change in the product or the 
drawings advisable or necessary can 
fill out one of the sheets illustrated. 
Brief instructions are given under 
each heading on the sheet, and we 
expect that full information will be 
given, or the sheet is sent back. 

The heading “Reason” is divided 
into nine major groups, and is for a 
record of classification. Tabulating 
these reasons for a period of time on 
a sheet gives at a glance the number 
of changes under each group. It also 
leads to a check of errors from time 
to time, and the person or persons 
responsible for these errors are ap- 
praised of the fact and cautioned. 
The heading “Remarks” is for the 
benefit of the engineer, and when a 
change requested in a drawing does 
not affect the product or tools he 
makes a note of it in this space. 


The upper left hand corner shows 
the routing of the request. We have 
two routings, the short and the long, 
as noted at the bottom of the sheet. 
These routings were decided upon to 
relieve the chief engineer of signing 
all change requests, which had been 
the rule in the past. The only change 
requests he signs are those affecting 
the product, cost, tools or patterns, 
in other words, when the change 
entails expense in correction of tools, 
or product, or when the design is 
radically changed. 

On the back of the sheet we have 
the "Investigation" and “Disposi- 
tion" columns. This side is used 
only when the long routing is indi- 
cated. The engineer in charge indi- 
cates what disposition he intends, and 
sends the sheet to the drafting depart- 
ment for investigation. After the in- 
vestigation is made and the cost of 
the change to product, tools, or pat- 
terns is entered, the sheet is then 
sent back to the engineer for his 
signature at the bottom of this side 
of the sheet. 

Should the cost of the change be 
too great, he may make alterations in 
the disposition, after which he signs 
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his name and sends the sheet to the 
production engineer for his signature 
or comments. Should the production 
engineer deem that the change is not 
possible, he notes the same under 
“Remarks.” The sheet is then re- 
turned to the chief engineer who re- 
views the whole situation, and if he 
thinks the change necessary for va- 
rious reasons he may make certain 
concessions, then sign. 

The change request is made out 
in duplicate, and both copies reach 
the drafting department. The orig- 
inal is sent to the squad leader to 
whom the work is assigned, and the 
duplicate is filed in the “Work in 
Process Book,” which gives a record 
of work incomplete. When the work 
is completed the duplicate is removed 
from the file and destroyed. The 
original and the changed drawings are 
sent to the chief clerk who distributes 
them to the various departments, ac- 
companied by an explanatory note as 
to the changes made and the disposi- 
tion of the product or tools. 

Changes are necessary evils. But 
by the use of this form a clear idea 
of the change and what it entails is ob- 
tained and a permanent record made. 





INVESTIGATION DISPOSITION 
(Te be made by Drafting Dept.) (Engr. to indicate by X) 
Piace HOLD-UP FT 
Dravtag FUTURE Orders Oniy a d 
— NECS 
ui D D o Fr 
s l Ux d sm xU E 
i e = 
& Parm on Purchase Order Regin Dept mado man Det mes med — ee 
‘sees; [| Ss cHaNGe REQUEST == === 
p mus DATE 
mme | (| mm | 
u— 1| wa | 
immi. il. ] x i 
dices | |_| FULL DESCRIPTION of Change om cum tam wms w w te aame 
was cuanon errar | va o | 
"EuEX--D || 
= aasaga] | | | 
es || | 
ppum DIE 
au-—— 1 || 
ham Pt 
mnm l.. 


NECESSITY (Se Chsrty che Meet tor Mating she Chaves) 


nm eee 


—n————————--—-— asaanassisintiintinttt 
ORIGIN a were Giro Lerner a Mute Dess amd Pa Ma. 7 ty Orne Stans cm Pte 











PRODUCT 
ENGINEERING 


Editor: KENNETH H. CoNpiT 


December, 1930 


. . All the selling efficiency in the world 
»ill not maintain participation in the mar- 
ket for a machine which is inferior in 
design and quality if the producer of a 
machine of better design is equally efficient 
in selling. . . . 


—E. F. DuBrut, General Manager, 
National Machine Tool Builders’ Association 


In the Ruck?—Or Out Front? 


HY is it that today some plants are doing 

a normal business, while the average plant 
is on a materially curtailed schedule? “Poor busi- 
ness,” is not a satisfactory answer ! 

A busy plant in abnormally slack times seldom 
is the result of chance or of unusually fortunate 
circumstances. It is the outcome of hard work in 
which the engineering department has done its full 
share. If any reader of Product Engineering has 
not done everything possible to put his plant in the 
busy class, it is not yet too late to make the effort. 

Must the management be sold on the need for 
better products, as one way of restoring normal 
conditions? If so, the engineer ought to consider 
it his job to convince those in authority that every 
feasible betterment must be made. 

Does the sales organization make the most of 
real advantages enjoyed by the products they 
market? Perhaps more frequent customer con- 
tacts by men in the engineering department would 
help. 

Not until the engineer uses his training and 
experience in every direction in which it can aid 
his company most, has his full duty been per- 
formed. This is a fast-moving age, and the engi- 
neer who does less than his utmost to keep his 
products a jump or two ahead of the procession 
is likely to find them, and himself, well in the ruck. 
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Lubricants Must Be Selected First 


ANY factors enter into the selection of 

lubricants for a given machine, and there 

is usually only one best type of lubricant for every 

requirement. It may be anything from an ex- 
tremely viscous grease to the thinnest of oils. 

Yet some designers are prone to defer as a last 
item the selection of the lubricant to be specified, 
or even leave it entirely up to the user of the 
machine to apply whatever lubricant he may be 
"sold on." Such a procedure is quite inde- 
fensible. 

Admitting that there is one best type of lubri- 
cant for a given purpose, then it follows that the 
designer must make his design for using that lubri- 
cant. The sizes of openings and passages for 
lubrication, style of lubricant seals used, applica- 
tion of felt washers and gaskets, and type of lubri- 
cating devices and fittings; these and many other 
details of the design cannot be intelligently passed 
upon until the nature of the lubricant to be used 
has been determined. 

It is not expected that every product engineer 
will be an expert on lubrication. But this does 
not relieve him of the responsibility of selecting 
the type of lubricant to be used in his designs. 
This he must do. Otherwise he may find that he 
has designed for grease lubrication a machine that 
should use a light oil. 


“Do It That Way!” 


"— is no reason why it can't be done! 
Do it that way!" So the all-powerful 
potentate ensconced in his holy of holies, com- 
mands the subservient doer—the product engi- 
neer. 

Many times has such a decree gone forth. Ex- 
planations as to why the dictates cannot be ful- 
filled are useless, because, to an autocrat who 
knows not, sound reasoning is incomprehensible. 
And the result? A hopeless attempt on the part 
of the product engineer to do the impossible, to 
divert the very laws of nature that he knows from 
training and experience to be immovable. Finally, 
out of the maelstrom of confusion, there emerges 
the new product, designed and developed as 
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nearly as possible in conformance with the edict 


issued from on high. 
looking monstrosity. 

The product engineer did his best; probably as 
well as any one could have done. But detailed 
instructions and arbitrary orders placed a definite 
limit on the quality of his accomplishment. 

Fortunately, situations like that described are 
not common. But what should the product engi- 
neer do when he meets such a condition? The 
answer is, sever connections as soon as possible. 
He cannot be the loser in the long run, even if 
he accepts another position at a lower salary, be- 
cause no industrial concern can become or con- 
tinue to be prosperous if its engineering decisions 
are not controlled by engineers. 

It would be an exaggeration to claim that none 
but trained and experienced engineers can success- 
fully hold positions requiring the rendering of 
engineering decisions. But the fact remains that, 
unless the higher executive has the necessary ex- 
perience and training in the particular engineering 
problem on hand, he must accept the engineer’s 
judgment and refrain from dictating. Otherwise 
disastrous results will most likely follow. 


It is usually an amateurish 


A Tip from New England 


EN suggestions have been put forward by 

the New England Council regarding mer- 
chandising in a “Business stabilization program." 
Four of these are of direct concern to the product 
engineer: 

1. Eliminate slow-selling, non-profitable lines. 

2. Package or present the product more at- 
tractively. 

3. Develop new uses for present products. 

4. Develop new products to meet new or chang- 
ing needs. 

The listing is admirable. All this has been said 
before, but it cannot be repeated too often. The 
engineers who designed a product may have 
thought in the past that it was a “world beater.” 
Perhaps the advertising department has head- 
lined it as such. But if the product is not selling 
the way it should, then the designer must come to 
realize that he is not designing products to please 
himself, but to fill the requirements of prospective 
customers. He should eliminate the designs which 






experience shows are not wanted by the customer, 
and after analytic study of sales requirements 
he should redesign the product with the idea of 
attaining something that his company can sell. 
He must also realize that the package is a part of 
the product, and deserves as much attention as 
any other single feature. 


v 


New Designs for Old 


UTOMOBILES have changed much in detail 

since the days of the ‘‘2-lungers” and grav- 

ity-feed fuel. But have they changed much in 
general design? 

There are those who say that the present day 
passenger automobile would be little better than 
the car of fifteen years ago if it were not for the 
advances of metallurgists who have produced 
the strong alloys and heat-resistant metals that 
have done so much to reduce weight and add 
speed and endurance to the present-day car. 
There are others who, when they study the first 
American steam automobile built in 1866 (see 
Product Engineering, June, 1930, p. 281), and 
the first internal-combustion automobile built in 
1876 (see American Machinist, Vol. 66, p. 815), 
say that the design of the car of today is essen- 
tially the same as the originals. 

Now, on another page of this number of 
Product Engineering, an executive in the machine- 
tool industry diagnoses the design of the modern 
automobile and makes some suggestions.  Per- 
haps there is nothing new in what he has to offer, 
but at least he comes forward and puts in his 
complaint in a voice loud enough to be heard. 
Let it be remembered that when the design of a 
certain small car, which has recently become popu- 
lar, was offered twelve years ago and was success- 
fully sold in Europe and South America, it was 
snickered at and turned down here. Some day a 
radically different design of automobile will be 
running around on American roads. It may not 
be just such a car as is pictured by this designer, 
but it will be different! Who will dare to be the 
first to design and to build it? 


gas 
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WHAT'S GOING ON— 


LECTRIC LOCOMOTIVES 

designed to run on 3,000-volts 

trolley current, an oil engine 
generator, or a storage battery, are 
being produced by G.E. for the 
Lackawanna Railroad. A 300-hp. 
Ingersoll Rand oil engine, direct-con- 
nected to a 750-volt d.c. generator, is 
used both to charge the storage 
battery and to supply power to trac- 
tion motors. Control arrangements 
permit supply of motor current at 
600 to 700 volts from the generator 
and battery in parallel. At light 
loads, excess engine power charges 
the battery; at loads above 300 hp. 
the battery assists the engine. Aux- 
iliaries are battery operated. The 
locomotive is of the box-truck type. 
mounted on two-axle swivel trucks. 
each axle being driven by a geared 
d.c. series motor. Traction motors 
operate two in series across the 3,000 
volt supply. Increased tractive effort 
at higher speeds is obtained by shunt- 
ing 50 per cent of the field current 
through a non-inductive resistance. 
The engine-generator set is hatterv 
started. The locomotive weighs 124 
tons, has a maximum tractive effort 
of 60,000 Ib., and a maximum speed 
of 40 m.p.h. Another type of loco- 
motive is the world’s first double 
power plant oil-electric-drive rail car, 
built by Westinghouse for the Erie 
Railroad. The car can attain 80 
m.p.h.. operates at 70 m.p.h., and can 
pull four 40-ton trailers at over 50 
m.p.h. The car weighs 100 tons, is 
75 ft. in length, and is divided into 
three sections, engine; baggage, and 
mail. Fuel tank capacity is sufficient 
for 1,000 miles. Meanwhile, Dr. 
Kruckenberg's "Zeppelin on wheels" 
ran at 100 m.p.h. in Germany. A 4- 
bladed airplane propeller, driven by a 
400-hp. motor, projects from the 
stern of this rail car, and is tilted at 
a slight angle to the horizontal to 
keep the car on the rails. The car, 
85 ft. long and seating 24 passengers. 
rests on trucks 65 ft. apart, each 
truck having a single pair of wheels 
and rubber pads to absorb vibration. 
The framework is steel tubing, the 
sides and front aluminum in stream- 
lined shape. 
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CoNcnETE MixiNc and distributing 
machines for pouring the Metur 
Cauvery dam in India were in danger 
from highwater at flood times. Two 
units were required, each weighing 
1,800 tons, to pour the 2,000,000 
cu.yd. of concrete required. The 
only solution was portability. Stot- 
herd & Pitt, Ltd., of Bath, England, 
designed the machines, which differ 
from the conventional mixer-and- 
tower types in that the mixer is 
mounted on the towers, necessitating 
in turn that also elevators and storage 
hoppers for the aggregates and other 
material be mounted on them. Each 
plant consists of a portable mixing 
and chuting installation more than 
300 ft. high with all mixing equip- 
ment mounted on a framework which 
travels along on two tracks, the 
weight being distributed on 32 wheels 
on the front track and 16 on the rear. 
An adjusting device keeps the tower 
vertical no matter what the track 
angle may be. Cars are pulled up 
and lowered down the ramp girders 
by means of a central capstan.— 
Engineering News-Record. 


ELECTRICALLY DRIVEN Ore UN- 
LOADERS, shown on next page, move 
on main tracks 724 ft. apart at a rate 
of 50 to 75 ft. per min. Ore is picked 
from the boats by dipper, placed in a 
50-ton disk hopper, which discharges 
in turn into a traveling scale lorry. 
The scale lorry dumps ore into cars 
on any of the four tracks. Since the 
load of ore is too great to permit it 
to be dumped in one spot on a car, the 
car is pushed along during loading by 
a “pusher” car running on tracks be- 
tween each two lines of ore cars. 
Power is supplied to each unloader by 
eight Westinghouse motors totaling 
1,060 hp. Main motions, beam hoist, 
and trolley travel are d.c. operated, 
with variable voltage control ; all other 
operations are by a.c. current, with 
full magnetic controllers. Trans- 
former stations are 3-phase, 60-cycle, 
for 6,600 volts incoming and 440 volts 
outgoing. The operating cab is 
directly above the dipper at the left 
center of the illustration. 
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Lyric radio chassis, showing new 24-hour automatic self-tuning attach- 


ment. 


Three elements do the tuning, a motor which rotates the tuning 


condenser and stops at any of nine positions, an electric clock, and a 
correlating mechanism with 96 adjustable control rods 


A COAL PULVERIZER developed by the 
Fuller Lehigh Company is an air- 
separation ball mill type. Pressure 
between balls and grinding ring is 
maintained independently of mill 
speed. The machine has three sec- 
tions: a top, or separator section, an 
intermediate or pulverizing section, 
and a base or drive section. Grinding 
elements consist essentially of two 
rows of large-diameter balls, and two 
stationary rings and one rotating 
grinding ring. The rows of balls are 
mounted one above the other and are 
separated and propelled by the rotat- 
ing ring, which is driven by and floats 
on the main driving shaft. Grinding 
pressure is applied and kept uniform 
by externally controlled springs 
mounted in the top section. 


ELECTRIC TuGBoats without pilots 
are now being operated on the St. 
Lawrence River. They tow car floats 
between the Ogdensburg (N. Y.) 
New York Central terminal and the 
Canadian Pacific terminal at Prescott, 
Ont. Since the car float is so much 
larger, it is difficult to control its 
motion properly from the tiny tug. 
Remote control mechanisms now per- 
mit the pilot to operate the tug from 
the bridge of the towed floats. The 
tug is a Diesel-electric type 120 ft. 
long and of steel construction. Elec- 
tricity for its propulsion is supplied 
by two 330-kw., 250-volt, 245-r.p.m. 
generators, driven by twin Winton 
Diesel engines, which also drive two 
50-kw., 125-volt auxiliary generators. 
A direct-connected motor rated at 
800 hp., 105/135 r.p.m., of double- 
unit construction, drives the propeller. 
Control of the propulsion machinery 
is of the variable voltage (Ward 
Leonard) type, built by G. E. 


MuLTI - WHEEL Mutt - Drive 
Trucks will eventually supplant trac- 
tors for military use, according to the 
annual report of the Chief of the Ar- 
tillery Branch, U. S. Army. These 
trucks have much higher speeds than 
tractors, and are being developed to 
travel over the same kinds of ground 
with greater tractive power. Mean- 
while, the new 155-mm. artillery 
piece, developed to combat tanks and 
other mechanized fighting units, has 
balloon tires and ball bearing axles, 
and rides on shock absorbers. It will 
be 5,000 Ib. lighter than its predeces- 
and is ballastically a decided 
improvement over World War 
weapons of the same general type. 
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First a.c.-driven ore unloaders, 
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BATTERIES being produced by the 
National Carbon Company for the 
new 2-volt radio tubes embody a 
"breathing" feature by which the bat- 
tery maintains a constant output volt- 
age without recharging during its en- 
tire service life, according to Radio 
Retailing. This is accomplished by a 
special exposed carbon  electrodé 
which draws oxygen from the air as 
it is required. A liquid electrolyte is 
used and the battery has a rated ca- 
pacity of 600 ampere hours, enough 
to operate for one year the type of 
set for which it is constructed. The 
battery container is molded hard 
rubber. 


A VacuuM CLEANER which utilizes 
a two-speed horizontal universal-type 
ball bearing motor inclosed in an alu- 
minum shell and kept cool by means 
of an independent cooling fan, is be- 
ing built by Graybar. Bearings are 
packed in grease and require no oiling. 
Speed control switch is located under- 
neath the motor shell. The motor is 
of unit construction and may be re- 
moved from the case, operates at 
approximately 10,000 r.p.m. and is 
rated at 1 hp. The body is an alu- 
minum casting polished all over, sup- 
ported on three rubber wheels, the 
rear wheel being swiveled on the end 
of the motor housing. The two noz- 
zle wheels are fitted with cadmium- 
plated hub caps. The handle is chro- 
mium-plated steel, as is all trim. 


installed at the Toledo C&O 


docks, consist of three stiff-legged hoists, each with 1,200 tons 
per hour capacity, and taking 17 tons at a bite, 72 bites per hour 
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Koppel 50-yd., 70- 
ton, air dump car 
which utilizes the 
rolling trunnion 
dumping principle. 
It has low center 
of gravity, body 
supported on the 
underframe not the 
trunnions, and 
doors of box-girder 
construction 


STRATOSPHERE PLANES, designed to 
make from 500 to 800 m.p.h. at an 
altitude of 35,000 to 40,000 ft., are 
being planned by Junkers in Ger- 
many. Fuselages will be cylindrical, 
of Duralumin. Turbine compressors 
will supply air, adding a supercharge 
of oxygen. Landing gear will be re- 
tractable, intake, directly over the ex- 
haust, will give constant intake tem- 
perature, and propellers will have 
blades at a sharper pitch than here- 
tofore. Another new German plane 
has a duck-shaped body and appears 
to be flying backward in the air. Sta- 
bilizer and tail have been removed 
and a small wing and elevator placed 
in front, the small wing having a 
greater angle of attack than the main 
one, thus rendering stalling impos- 
sible. Two 100-hp. Siemens motors 
drive the craft at 90 m.p.h. Landing 
speed is 50 m.p.h. Sikorsky is fin- 
ishing the world’s largest amphibian 
planes. They have 114x16-ft. wings, 
and will carry 40 persons 500 miles. 
Four Pratt & Whitney Hornet en- 
gines mounted in line along the lead- 
ing edge of the wing will supply 
2,300 hp. High speeds of 125, cruis- 
ing speeds of 100, and landing speeds 
uf 63 m.p.h. are predicted. 





Bliss reducing press utilizing balanced 


drive to obtain  36-in. stroke. 
Bearings are bronze bushed, except on 
drive shaft and clutch, which are 
Timken rollers 


gear 


Trackson hoist for 
Case tractor. It 
has electric steel 
cast drum frames, 
roller chain drive, 
SKF and Hyatt 
bearings for high- 
speed shafts, fric- 
tion-cone  clutches, 
shielded moving 
parts, and central- 
ized control 


A.S.M.E. Annual Meeting 


Begins on Dec. | 


M‘ )RE than sixty technical papers 
will be presented at the 1930 
Annual Meeting of the A.S.M.E., to 
be held at the Engineering Societies 
Bidg., New York City, from Dec. 1-6. 
Among papers to be presented of in- 
terest to designers and engineers are: 


“Determination of Stresses in Rotating 
Disks of Conical Profile,” “Stresses in Re- 
taining and Centering’ Rings,” ‘Plastic 
Torsion,” “Vibrations of Railway Bridges,” 


“Survey of Surface Quality Standards and 
Tolerance Costs Based on 1929-1930 Pre- 
cision-Grinding Practice,” ‘‘Transmission of 
Torque by Means of Press and Shrink Fits,” 
“Research Relating to the Action of 4- 
Wheel Freight Car Trucks,” ‘Special 
Applications of Electric Motors in Cloth- 
Finishing Plants," “Progress Report of 
Textile Division,” ‘Lubrication of Textile 
Machinery," "Machining Properties of Some 
Cold-Drawn Steels,” “Airplane Cabin En- 
gineering,” ‘Airplane Instrument Vibra- 
tion,” “Progress Report of Aeronautic Divi- 
sion," "A Simple Method for the Calculation 
of Natural Frequencies of Torsional Oscil- 
lation," "Some Problems in Standardiza- 
tion," “Design of the New Harris Automatic 
Two-Color Flat-Bed Press,” “Properties of 
Non-Ferrous Metals at Elevated Tempera- 
tures,” “Comparative Physical Properties 
of Chromium-Nickel, Chromium-Manganese, 
and Manganese Steels,” “Elastic and In- 
elastic Behavior in Springs,” “Design of a 
Conical Spring with Coils of a Uniform 
Slope,” “Sizes and Tolerances of Metal 
Fits,” “Design of the Miller Simplex Auto- 


matic Two-Revolution Cylinder Press,” and 
“Forces in Connection with the Reciprocat- 
ing Beds of Flat-Bed 


Presses. 


Cylinder Printing 
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News Notes 


A proposed standard for Woodruff 
keys, keyslots, and cutters has been 
submitted by A.S.M.E. Subcommittee 
No. 5 to the A.S.A. for approval. 


Federal Specification No. 551 on 
Laundry Machines has been revised 
and is being submitted for acceptance. 

The A.S.A. technical committee 
dealing with standard fits between 
cylindrical parts is to be reorganized 
to review and revise the present 
American standard, which certain in- 
dustries have found unsatisfactory. 


Automotive 
Developments 


UPMOBILES incorporating a 

new free-wheeling device now 
are being sold, but no formal an- 
nouncement of this feature has been 
made as yet, and no engineering de- 
tails are available. At least two other 
car makers are said to be planning the 
early adoption of free wheeling, and 
Marmon is reported to be developing 
a new front-wheel-drive model. 


Franklin’s new chassis models in- 
clude a new four-speed gearset which 
has two pairs of constant-mesh helical 
gears instead of the internal-external 
combination used last year. In first, 
second, and reverse, straight spur 
gears are employed. Engine brake- 
horsepower has been increased by fit- 
ting a new design of blower said to 
consume only 7 hp., as against 14.5 
hp. at 3,500 r.p.m. as on last year’s 
models. 

A two-inch longer (109-in.) wheel- 
base involving a heavier and stiffer 
frame and other changes are found 
in the new Chevrolet chassis. Body, 
radiator, and front splash apron lines 
have been changed also to conform to 
present style trends. Nickel-molyb- 
denum steel is used for countershaft 
gears in the transmission. 

Solid tires for trucks are rapidly 
passing out in favor of the pneumatic 
type. One truck manufacturer re- 
ports using 95 per cent pneumatics 
this year, the large majority being 
low-pressure balloon tires. Experi- 
ments with hydraulic steering control 
on trucks are progressing with prom- 
ising results. Nickel-chromium cast- 
iron brake drums are displacing 
pressed steel for truck and bus appli- 
cations, and are being considered also 
for large passenger cars. 
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News of the 
Metal Markets 


OPPER prices, which suffered a 

further decline to 9.50c. at the 
end of October, returned to 12c. on 
Nov. 19, though speculators were 
shading that price to 103. Reduced 
production agreements entered into by 
90 per cent of the world's producers 
indicate decreasing stocks and conse- 
quent increasing price. Export and 
domestic demand, both high at bar- 
gain prices, seem now to have spent 
their force. 


ZINC stocks are still rising, though 
the bargain price of 3.95c. of several 
weeks ago had risen to 4.25 on Nov. 
19. Demand has been poor, with the 
price rising, but was good at the bar- 
gain prices. 


LEAD demand is quiet, with a few 
sales to electrical and steel companies. 
Antimonial and corroding leads are 
best sellers; common lead has little 
demand because of curtailed electrical 
production. Its price on Nov. 19 
was 5.10c. 


TIN and silver are fluctuating within 
narrow limits, tin at about 26c., and 
silver at about 36c. a troy ounce. 


Trends in Non-Ferrous Metal Prices, 1897-1930 
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IN THE SPOTLIGHT — 


EAR ADMIRAL DAVID W. 

TAYLOR, retired, chief constructor 
of the United States Navy during the 
World War, has been announced as this 
year’s winner of the John Fritz Gold 
Medal, the highest engineering honor 
in the United States. The Board of 
Awards, composed of four representa- 
tives of each of the Founder Societies, 
was unanimous in making the award 
“For outstanding achievement in marine 
architecture, for revolutionary results 
and persistent research in hull design, 
for improvement in many types of war- 
ships, and for distinguished service as 
chief constructor.” 


Henry B. ALLEN, chief metallurgist 
of Henry Disston & Sons, Philadelphia, 
spoke on "Improvement in Steel for 
Wood Knives and Saws, at the Oct. 17 
meeting of the Wood Industries Divi- 
sion of the A.S.M.E., at the Pennsyl- 
vania Hotel, New York. 


GEORGE C. APPEL, formerly an elec- 
trical engineer with the Harley-David- 
son Motors Company, Milwaukee, Wis., 
recently joined the engineering depart- 
ment of the Globe-Union Manufacturing 
Company of that city. 


KrrtviN C. Backnouse, formerly 
chief engineer for the Godward Gas 
Generator Company Inc., New York 
City, has become superintendent of the 
H. A. Smith Machine Company, Hope- 
well, N. J. 


REGINALD BELFIELD, distinguished 
electrical engineer who brought to 
America in 1885 the original Gaulard & 
Gibbs apparatus from which Westing- 
house Seveloped his alternating current 
system, spent a few weeks in the 
United States recently at the time of the 
unveiling of the Westinghouse memorial. 


Henry W. Bvzzrirn, Montreal, 
formerly with Herrington & Cortelyou, 
consulting engineers, Kansas City, has 
become associated with the British 
Dominion Company, Ltd., Lachine, 
Quebec. 


C. P. CROCKER has been appointed de- 
signing engineer of the Aeronautics and 
Marine Department of the General Elec- 
tric Company, Schenectady, N. Y. Mr. 
Crocker first entered the employ of Gen- 
eral Electric in 1900. 

Epwanp T. BrgpsaLL, formerly in the 
engineering and research department oí 
the Curtiss-Wright Corporation, New 
York City, has resigned from that com- 
pany and has been appointed chief engi- 
neer of the Lawrence Engineering & 
Research Corporation, also of New 
York City. 

A. A. GASSNER, chief engineer of the 
Fokker Aircraít Company, led the dis- 
cussion on the aspects of the flying boat 
at a meeting of the Metropolitan Sec- 
tion, A.S.M.E., in the Engineering 
Societies Bldg., on Nov. 18. Messrs. 
Bolton and Zivi, of the Keystone Air- 
plane Company, presented a talk on 
“Monocoque Fuselage Construction.” 





A. H. D’ARCAMBAL, consulting metal- 
lurgist of the Pratt & Whitney Com- 
pany, Hartford, Conn., will present a 
paper entitled “Tool Steel Tools” at a 
Cutting Metals session on Thursday, 
Dec. 4, during the A.S.M.E. Annual 
Meeting. 


F. J. Foster, formerly engineering 
representative for production of the 
Lycoming Manufacturing Company, 
Williamsport, Pa., has become an ex- 
perimental engineer with the Muncie 
(Ind.) Products Division of the General 
Motors Corporation. 
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Tuomas Fawick, Akron, Ohio, de- 
signer of a number of automotive units, 
has been elected president of the newly 
incorporated Fawick Manufacturing 
Company, Waukesha, Wis. 


HENRI A. FRANCHIMONT, until re- 
cently aeronautical engineer in charge 
of mathematical design for the Fairchild 
Manufacturing Company, Farmingdale, 
N. Y., has become an aircraft engineer 
with the Pan-American Airways. 


G. JouwN GruBer, until recently a 
designing engineer of the centrifugal 
pump department, Babcock, Wilcox & 
Goldie McCulloch, Galt, Ont., has joined 
the Yeomans Brothers Company, Chi- 
cago, as chief designing engineer. 

EARLE S. HENNINGSEN has been ap- 
pointed engineer of the Alternating 
Current Engineering Department of the 
General Electric Company, to succeed 
H. G. Rest, retired. 

ConraD Hersam, formerly president 
of Hersam & Sherwood, Inc., German- 
town, Philadelphia, Pa. has opened 
offices in Philadelphia as a consulting 
engineer on sheet-metal products and 
production-tool problems. 


J. H. Hicerns, metals engineer of the 
Camden (N. J.) Morse Company, ad- 
dressed the Philadelphia Chapter of the 
American Society for Steel Treating on 
Friday, Oct. 24. He discussed the proc- 
ess of nitriding and its possibilities. 


M. L. Kerr has been appointed chief 
engineer of the Brockway Motor Trucks 
Corporation, and will make his head- 
quarters in Cortland, N. Y., where engi- 
neering activities of Brockway and 
Indiana are being concentrated. 

WiLLIAM J. KErCHAM has been ap- 
pointed chief metallurgist of the Wis- 
consin Axle Company, a subsidiary of 
the Timken-Detroit Company. He will 
be in charge of the companv's laboratory 
at Oshkosh. He previously served as 
assistant to H. W. McQuain, Timken 
chief metallurgist at Detroit. 


Pror. ALEXANDER KLEMIN, of the 
Guggenheim School of Aeronautics, 
New York University, and Secretary of 
the Aeronautic Division, A.S.M.E., 
spoke on “Japanese Aeronautic Re- 
search by Photography,” at a meeting of 
the Metropolitan Section, A.S.M.E., on 
Nov. 18. 


Cuartes E. Kraus, Louisville, Ky., 
recently invented a rotary gasoline mo- 
tor without pistons, connecting rods, 
crankshaft, or gears. The motor is air- 
cooled, is controlled the same way as 
any other automobile motor, and has an 
electric starter. 


Jouw C. LrsriE, formerly mainte- 
nance engineer of the Pan-American 
Airways, Inc., Miami, Fla., has become 
divisional engineer for that company, 
with headquarters at Para (Delem) 
Brazil, South America. 


G. E. MarrHEWs, of the Research 
Laboratories, Eastman Kodak Company, 
Rochester, N. Y., discussed “Photo- 
graphy as Applied to Engineering Prob- 
lems,” at the Nov. 13 meeting of the 
Schenectady Section, A.S.M.E. 
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Victor O. HoMERBERG, associate pro- 
fessor of physical metallurgy at the 
Massachusetts Institute of Technology, 
author of several articles and books per- 
taining to metallography, and consulting 
metallurgist for several manufacturing 
companies, has been engaged by the 
Nitralloy Corporation, 52 Broadway, 
New York City, as technical director, 
starting Nov. 1. The company licenses 
manufacturing concerns for Nitralloy 
steels and for the nitriding of steel. 


FRANK W. Lovett, who for thirteen 
years has been identified with the Link- 
Belt Company, Chicago, the last eight 
of which he has been designing ma- 
chinery for sewerage treatment plants, 
has been appointed engineer in charge 
of sewerage disposal equipment in the 
western territory. He will operate from 
the plant office in Chicago. 


Tuomas R. WeyMourH has resigned 
as chairman of the board of the Okla- 
homa Natural Gas Corporation, to be- 
come vice-president of the Columbia 
Engineering & Management Corpora- 
tion, New York. Mr. Weymouth was 
recently elected a vice-president of the 
American Society of Mechanical Engi- 
neers. 


Dr. ApaMs MCALLIsTER, recently in 
charge of specification work, U. S. Bu- 
reau of Standards, Washington, D. C., 
has been appointed assistant director of 
the Bureau, in charge of commercial 
standardization. He filled the vacancy 
created by the resignation of R. M. 
Hudson. 


Donatp R. Donner, formerly in- 
structor in design of the Carnegie Insti- 
tute of Technology, Pittsburgh, has been 
appointed director of art of the West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. Mr. 
Dohner will co-operate with the engi- 
neering department in designing elec- 
trical apparatus and machinery. 


Dr. D. J. McApams, JR., formerly 
with the Naval Experiment Station, 
Washington, D. C., has been appointed 
chief of the Metals Section of the Metal- 
lurgical Division, U. S. Bureau of 
Standards. 

Grorce J. MeEap, vice-president in 
charge of engineering of the Pratt & 
Whitney Aircraft Company, Hartford, 
Conn., was made head of the new ex- 
perimental and research division of 
United Aircraft & Transport Corpora- 
tion, the holding company for both 
Pratt & Whitney and Chance Vought 
and will be chairman also of the execu- 
tive committee of the engine manufac- 
turing company. 

MortTiMeER F. Sayre will present a 
progress report of a Special Research 
Committee of the A.S.M.E. at the 
Annual meeting, Dec. 1-5, in New York. 
His report is entitled, “Elastic and In- 
elastic Behavior in Spring Materials,” 
and will be presented at the Mechanical 
Springs session. 

Cuartes H. Metz has joined the 
Metz Products Corporation and the Hol- 
brook Manufacturing Company, Los 
Angeles, as vice-president in charge of 
engineering. 
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H. F. Moore, professor of engineering 
materials at the University of Illinois, 
Urbana, and vice-president of the 
A.S.T.M., broadcast on, “The Ro- 
mance of Engineering Materials,” on 
Nov. 1, from 7:15 to 7:30 p.m., Eastern 
Standard Time, under the auspices of 
the Columbia Broadcasting System. 

Dn. A. Nanar, of the Research Labo- 
ratories, Westinghouse Electric & Man- 
ufacturing Company, Pittsburgh, Pa. 
will present a paper entitled, “Plastic 
Torsion," at a Mechanics session during 
the A.S.M.E. Annual Meeting. 


L. H. NEILsEN of the technical staff 
of the Vacuum Oil Company, spoke on 
"Bearings and their Lubrication," at 
the first monthly meeting of the year 
of the Hartford Chapter, A.S.S.T. 

C. R. Paton, formerly member of the 
research department of the Studebaker 
Corporation, South Bend, Ind., has be- 
come an experimental engineer with the 
Packard Motor Car Company, Detroit. 

E. P. Perrin, formerly of the Me- 
chanical Department of the Dominion 
British Company, Ltd., Lachine, Que., 
Canada, has been appointed chief engi- 
neer of the Whiting Corporation (Can- 
ada), Ltd., Toronto. 

J. Orro SCHERER has resigned as 
chief engineer of the Junkers Corpora- 
tion of America, New York City, and 
entered the independent field as a con- 
sulting engineer in Detroit. 

R. L. Stickny, who has beén designer 
and artist for Le Baron, Inc., has asso- 
ciated himself in a similar capacity with 
the J. P. Judkins Company, Merrimac, 
Mass. 

WirLIAM B. SrTovur, Detroit, well- 
known aircraft engineer, was the guest 
of honor at the Nov. 5 dinner meeting 
of the Milwaukee Section of the S.A.E. 


MICHAEL E. ToErEL, formerly elec- 
trical engineer for the Robert Bosch 
Magneto Company, Long Island City, 
New York, is now employed in a simi- 
lar capacity by the E. A. Laboratories, 
Inc., Brooklyn, N. Y. 


Obituaries 


ARL A. MEISSNER, 71, steel mill 

engineer for twenty-five years, and 
until his retirement in 1929, chairman 
of the principal operating committees of 
the United States Steel Corporation, 
died on Oct. 13. 


REAR ADMIRAL CHARLES W. Dyson, 
60, whose work in designing propellers 
won him the distinguished service medal 
in 1929, died in Washington, D. C. on 
Oct. 25. He was for a long period head 
of the design division of the U. S. Navy. 


Epwarp P. Roserts, 73, member of 
the engineering firm of Roberts & Ab- 
bott, Cleveland, died recently in that 
city. He was president of the Cleveland 
Engineering Society from 1911 to 1913. 


Dr. RICHARD À. MoLpENKE, 66, lead- 
ing American metallurgical engineer and 
specialist on the metallurgy of cast iron, 
died on Nov. 17 at Plainfield, N. J. 
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NEW MATERIALS AND PARTS 


+ 


Link-Belt 
«P.I.V.” Variable- 


Speed Transmission 


AN all-metal variable-speed trans- 
mission has been announced by the 
Link-Belt Company, Philadelphia, Pa. 
It is called the “P.I.V. Gear,” the 
initials standing for "Positive In- 
finitely Variable." 

Basically, the unit consists of two 
pairs of wheels of the opposed conical 
disk type, between which a unique 
chain transmits power. The effective 
diameters of each pair of wheels can 
be altered under load to change the 
speed ratio, without steps and without 
dependence upon friction. On chang- 
ing speed, the self-pitching chain rises 
in one set of wheels and descends in 
the other, so that while the input shaft 
connected to a motor or other source 
of power turns at constant speed, the 
output shaft is brought to speed. 

Variable-speed devices employing 


AND 


ENGINEERING 
EQUIPMENT 


adjustable conical disks and belts with 
side friction contacts have been used 
for some time. The wholly original 
feature of the P.I.V. gear is its use 
of a positive chain drive to transmit 
the power. Radial teeth are cut in 
the conical faces of the driving disks, 
and the self adjustable teeth project- 
ing beyond the sides of the chain are 
arranged to positively engage the 
radial teeth of the disks shown in the 
illustration at the right. 

The chain used in the P.I.V. gear 
is made up of a series of steel leaves 
or links with joints consisting of 
hardened steel pins turning in seg- 
mental bushings. There are no teeth 
on the inner surface of this chain. In- 
stead, what may be called teeth are 
made up of packs of hardened-steel 
laminations or slats which extend 
through slots in the links at right 
angles to them, and project about $ in. 
at each side of the chain. The indi- 
vidual containers which hold the packs 
of slats are secured in the opening 
of the links, but, within each such 
container, the slats are free to slide 





Link-Belt P.I.V. Gear (Positive Infinitely Variable), showing the 
compactness and the safety from fully inclosed construction 
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Left—Tooth 
Chain at the maximum diameter 


formation of P.I.V. 


of a wheel. Right—Tooth for- 
mation at the minimum diameter 


from side to side individually with 
relation to each other and adjust 
themselves to engagement with the 
radial teeth of the disks, over sub- 
stantially the full range of diameters. 
The angle of the slat ends, 30 deg., is 
the same as that of the conical faces 
of the wheels. 

The teeth of the disks widen from 
the center outward toward the cir- 
cumference, but are of uniform depth. 
They are so staggered relatively on 
each pair of wheels that the slats move 
back and forth into the teeth to mesh 
correctly as the chain comes into con- 
tact with the wheels. Selí-pitching 
of the chain to any tooth width or 
wheel diameter is thus assured. At 
each engagement of the chain and 
wheels, the slats are regrouped within 
their separate containers, but do not 
slide nor move under working pull. 
Their movement in engaging with the 
wheels is completed before the load 
is applied, and therefore the trans- 
mission runs quietly. 

All elements of the P.I.V. gear are 
built into a compact oil-tight housing, 
and are automatically splash lubri- 
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cated. The hardened- 
steel wheel faces are 
mounted on cast-iron 
hubs backed by ball 
thrust bearings, and 
move axially on the 
shafts, which in turn 
are mounted in radial 
ball bearings. The 
movement of the pairs 
of wheels together or 
apart, in order to in- 
crease or decrease 
their effective pitch di- 
ameters, is controlled 
by a pair of pivoted levers operated 
through a hand control shaft with 
right- and left-hand screw motion. 
Initial chain tension is provided by 
an external adjustment screw, and 
correct operating tension is main- 
tained at all ratio settings by two 
hardened shoes which ride lightly on 
both upper and lower strands of the 
chain, under constant spring pressure. 
A speed indicator permits ready 
check-up on operating speed settings. 

The P.I.V. gear is available at 
present in five sizes, from 1 to 10 
hp. capacity, providing speed change 
ratios up to a minimum of six to one. 
It has been thoroughly tested through- 
out the past year by continuous opera- 
tion in driving machine tools, textile 
equipment, baking, glass and paper- 
making machinery. By reason of its 
compactness and large range of speed 
variations, it has made possible de- 
sirable improvements in the design of 
several types of such machines. 

A book No. 1274, illustrating and 
describing the Link-Belt P.I.V. gear, 
is available. 


Cooke 
Micro Nut and Cotter 


FROM 14 to 22 adjustments of the 
castellated nut can be made on the 
Cooke Micro Nut and Cotter made 
by the American Railway Products 
Company, Inc., South Norwalk, 
Conn. The number of adjustments 
depends upon the size of the nut, 
which utilizes a self-opening and 
self-retaining type of cotter key. As 





Fig. 1—Cooke Micro Nut and Cotter 








Top and bottom of P.I.V. chain 


shown in Fig. 1, the castellated nut 
is milled so that the castellated por- 
tions are of triangular section and so 
disposed that the apex of one section 
is at the center of one end of the 
cotter-pin hole, while at the other 
end of the cotter-pin hole there is a 
fully exposed space for the insertion 
of the cotter pin. 





Fig. 2—Showing how the cotter is 
spread by the triangular section 


The 


the 
necessity of backing off or loosening 


Micro nut eliminates 
the nut for adjustment. The range 
of adjustments of the Micro nut de- 
pends updn the size of the nut used. 
On #- to 14-in. castellated nuts, the 
seven castellated sections give 14 ad- 
justments, while the 1$- to 14-in. 
nuts with nine castellated sections 
give 18 adjustments, and on the 1£-in. 
to 21-in. nuts the eleven sections give 
22 adjustments. 

The triangular section with the 
apex in the center of the cotter-pin 
hole, Fig. 2, spreads the cotter-pin 
automatically as it is driven through. 
The nut does not require a special 
type of pin, but can be applied to all 
types of present or new equipment. 


“Tenac” 
Gear Lubricants 


GEAR lubricants for all types of 
heavy, slow-moving, open gears have 
been developed by the E. F. Hough- 
ton & Company, Third, American and 
Somerset Sts., Philadelphia, Pa., in 
four grades, under the trade name of 
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“Tenac.” They have such character- 
istics that they are not thrown off the 
gears while in motion. “Tenac” No. 
1 is the heaviest of the series, while 
No. 4 is the lightest grade. One of 
the outstanding features is the ex- 
tremely low cold test of these mate- 
rials. “Tenac” Nos. 3 and 4, for ex- 
ample, can operate satisfactorily at 20 
to 25 deg. lower than most common 
gear lubricants. 


*Doehler-Boston" 
Die-Cast Stock Gears 


THROUGH an arrangement with the 
Doehler Die Casting Company, die- 
cast stock gears are now distributed 
exclusively under the name of “Doeh- 
ler-Boston” die-cast stock gears by 
the Boston Gear Works Sales Com- 
pany, North Quincy, Mass., and its 

branches. All of these 


fon stock gears are cad- 
wi? mium plated to elim- 
a inate the possibility of 


corrosion. Holes are 
reamed to a limit of 
plus 0.001 in. minus 
0.000 in. for stock 
gear applications, and 
all surfaces are 
smooth. 

The line consists of 
144-deg. spur gears 
from 12 to 48 pitch, 
the largest pitch diameter being 
10 in. for a 12 pitch gear having 120 
teeth; the smallest pitch diameter in 
the range being 3 in. for a 48-pitch 
gear having 10 teeth. Miter gears, 
bevel gears, and 144-spur gear racks 
are also available. 


“Vel-Co” 
Woven Brake Lining 


VELVET-LIKE action with a uni- 
form coefficient of friction is the fea- 
ture of “Vel-Co” woven brake lining 
announced by the Raybestos Division 
of Raybestos-Manhattan, Inc., Bridge- 
port, Conn. This is an asbestos- 
metallic woven lining having a water- 
proof, heat-resisting treatment and a 
large proportion of plastic metal, in 
addition to the brass wire spun with 
the asbestos yarn. General character- 
istics of Vel-Co. and Silver Edge lin- 
ings are identical. Vel-Co, however, 
has strands of soft, pliable metal 
in staggered formation interwoven 
with the asbestos yarn spun with 
brass wire. It reduces drum scoring 
and gives greater resistance to wear. 
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It is manufactured in 50-ft. contin- 
uous rolls, obtainable in all sizes 
from 14x;*5 up to 24x4 in. 


“Univan” 
Cast Steel 


PARTS subjected to severe shocks 
and stresses in service, such as those 
used in locomotives, rolling mills, rock 
crushing machinery, forging machin- 
ery, and riveting machinery, can be 
made of “Univan” nickel-vanadium 
cast steel announced by the Union 
Steel Casting Company, 62nd and 
Butler Sts., Pittsburgh, Pa. The mini- 
mum physical properties are: yield 
point, 55,000 Ib. per sq.in.; elongation, 
25 per cent in 2in.; reduction in area, 
50 per cent in 2 in. The tensile 
strength ranges up to 89,500 Ib. per 
sq.in. The properties are brought out 
by heat-treatment. 


General Electric 
Permanent-Magnet 
Oscillographs 


THREE permanent-magnet oscillo- 
graphs for studying phenomena that 
vary rapidly with time have been 
announced by the General Electric 
Company, Schenectady, N. Y. They 
include: a_ six-element, general- 
purpose oscillograph; a two-element, 
portable type, and a continuous-view- 
ing type. 

The use of oscillographs is now 
extending to the study of the opera- 
tion of machinery, vibrations, pres- 
sures and performance sequences, 


and for “visualizing” the action of 
mechanisms. 
Such use of the oscillograph is not 


ox Sama 
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satisfied by a single design of instru- 
ment. For the lower frequencies, 
such as those up to 2,000 cycles per 
second, the magnetic type of oscillo- 
graph-galvanometer is used; for 
higher frequencies the cathode-ray 
beam, having no inertia, is used to 
trace the record on the photographic 


film. The instruments announced 
however, are of the permanent- 
magnet type. 

The general-purpose six-element 


oscillograph is of compact design, and 
the incandescent lamp and the film- 
driving motor operate from a 6-volt 
storage battery or an a.c. power 
source. The film holders are of the 
magazine-type providing for several 
exposures, or the continuous-drive 
type providing for long single ex- 
posures, as up to 20-ft. films. 

The portable two-element oscillo- 
graph is for viewing the wave shapes 
of recurrent phenomena. It is en- 
tirely self-contained, and weighs only 
27 lb. The record is observed on a 
screen, or may be presented to an 
audience. 

The continuous-viewing, two-ele- 
ment oscillograph will show wave 
forms on a screen, and can be used 
by operators not particularly skilled 
in instrument use. Waves may be 
traced, if desired, or may be photo- 
graphed. 


Allen-Bradley 
Automatic Float Switch 


AUTOMATIC motor control for 
pumps and similar equipment is pro- 
vided by the Bull. 840 float switch 
announced by the Allen-Bradley 
Company, 1311 S. First St., Milwau- 
kee, Wis. This switch is of the con- 
tactor type, operated by an arm work- 
ing against a cam leverage to assure 
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General Electric Six-Element, General-Purpose Oscillograph, 


measuring 26x12x9 in. and weighing 70 Ib. 
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Float 


Automatic 
Switeh made in two styles 


Allen Bradley 


a quick make-and-break of the con- 
tactor. 

The size B float switch is made in 
four forms in various combinations 
with or without overload breakers, 
disconnect switches, and fuse clips. 
It provides two-pole switching and 
handles a.c. motors up to 13 hp. 110 
volts, and 3 hp., 220, 440, and 550 
volts. "The d.c. rating is 1 hp. at 
110 or 220 volts. For larger ratings 
the switches can be used as pilot con- 
trol for magnetic starters. 

The size C float switch provides 
3-pole switching and is rated for 
single-phase motors up to 14 hp. 
110 volts, and 3 hp., 220 volts; for 
polyphase motors up to 3 hp,, 110 
volts, and 5 hp., 220, 440, and 550 
volts; and for d.c. 2-hp. motors, 110 
and 220 volts, and 1 hp., 550 volts. 


Lumarith 
Molding Material 
COLORED, transparent, mottled, 


and opaque effects can be produced 
in “Lumarith,” a cellulose acetate 
molding compound produced by the 
Celluloid Corporation, 10 East 40th 
St., New York, N. Y. The material 
is practically non-inflammable and 
odorless. It weighs about 0.8 oz. per 
cu.in., is non-corrosive, has a dielec- 
tric strength at 60 cycles of about 550 
volts per mil., and takes on a very 
high permanent polish. 

Three types of Lumarith are avail- 
able—hard, normal, and soft. Metal- 
lic inserts may be molded into prod- 
ucts made of this material. It may 
also be used for veneering on plain, 
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colored molded articles. Its decora- 
tive possibilities suggest its use for 
ornamentation. 


Zelactite 
Crystal Finishes 


FOUR types of Zelactite crystal fin- 
ishes are manufactured by the Zeller 
Lacquer Manufacturing Company, 
Inc., 20 East 49th St., New York, 
N. Y. Each of these four types is 
prepared in three sizes of crystals 
shown below. These types are: (1) 
Clear, for use as such; (2) Clear, for 
use with metallic powders ; (3) Trans- 
lucent, containing color, and (4) 
Opaque, containing colored pigments. 
The colored grades are furnished in 





Comparative crystal sizes produced by the 
three Zelactite Crystal Finishes 


any color or shade desired. Thus, 
among these four grades are suitable 
finishes for metals, wood, composi- 
tions, and glass. 

In the case of each size of crystal, 
the heaviness of application has an 
effect on the size of the crystal in the 
dried finish. The heavier the grade 
as applied, the larger the crystal be- 
comes. Other conditions of applica- 
tion permit a certain degree of 
control over the size of the crystal 
produced. Generally speaking, these 
three sizes of crystal are definitely 
standardized. The finish is supplied 
ready for use in either spray or dip 
grades. 


“rm”? 
Flexible Coupling 


A COUPLING which transmits the 
load by compression of resilient, 
wear-resisting material has been de- 
veloped by the Lovejoy Tool Works, 
325 West Ohio St., Chicago, Ill. The 
“L-R” Multiflex resilient spider, 
which forms the driving medium be- 
tween the halves of the coupling, is 
made up of a number of thin layers 





“L-R” Flexible Coupling 
with Resilient Spider 


of highly resilient rubber vulcanized 
between layers of wear-resisting 
fabric. Contact is borne by the wear- 
resisting material. This type of con- 
struction is also oil-resisting. The 
spiders can also be furnished in 
laminated leather, wool-felt, molded 
rubber, fiber, and va- 
rious other materials. 

Type A couplings 
for light machinery 
kave standard stock 
bores from 1 to £ in., 
carrying loads from 
0.25 to 0.75 hp. at 100 
r.p.m. Larger coup- 
lings for heavy ma- 
chinery are available 
with bores from 4 to 3 in. and capac- 
ities up to 30 hp. at 100 r.p.m., giv- 


ing sizes for most applications. 


“Merco” 
Swivel Flange 


TO PROVIDE connections in 
welded pipe lines for the insertion of 
valves and fittings, the “Merco” 
swivel flange has been developed by 
the Merco Nordstrom Valve Com- 
pany, 343 Sansome St., San Fran- 
cisco, Calif. This flange has the in- 
herent flexibility of the Vanstone 
type plus the strength of an ordinary 
butt-welded flange. It consists of a 





“Merco” for 


Swivel Flange 
use in welded pipe lines 
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drop-forged steel flange fitted to a 
drop-forged tapered nipple on which 
the flange may be rotated, permitting 
alignment of bolts. Available sizes 
range from 14 to 10 in. 

For equipment requiring alloy steel 
piping, the tapered nipple only is 
forged from the alloy, while the flange 
is forged from ordinary steel, which 
permits a less costly flanged joint. 
Tongue and groove construction can 
also be incorporated. These flanges 
can be furnished with pipe nipples of 
various lengths welded on before 
leaving the factory. 


Poole 
Flexible Couplings 


GENERAL features of the heavy- 
duty mill type flexible coupling manu- 
factured by the concern also are 
found in the medium-duty coupling 
announced by the Poole Engineering 
& Machine Company, Baltimore, Md. 
Both the sleeves and hubs are ma- 
chined from bars of high-carbon 
steel, sleeve members and end plates 





Poole Geared- 


Medium-Duty, 
Type Flexible Coupling, avail- 
able in 1-, 14- and 2-in. bores 


being integral. The construction is 
of the geared type, and the coupling 
will compensate for angular and off- 
set misalignment. It is supplied with 
either countersunk or through bolts. 
The model illustrated is particularly 
suitable for light- and medium-duty 
service on drives for pumps, fans, 
small compressors, small generators, 
blowers, conveyors, and elevators. 

The coupling is available in three 
bores, 1, 14 and 2 in., having horse- 
power capacities at 100 r.p.m. of 3, 
8, and 20, respectively. The maxi- 
mum speeds for these'thrzee couplings 
are 7,500, 6,000 and 5,000 r.p.m. 








General Electric 
Heavy-Duty Brakes 


BAND-TYPE, clapper, magnetic- 
operated brakes for d.c. motors have 
been developed by the General Elec- 
tric Company, Schenectady, N. Y. 
These brakes, designated as CR-9517, 
have been designed primarily for 
heavy-duty service, such as on cranes, 
steel mill auxiliaries, hoists and simi- 
lar applications. 

This type of brake operates in the 
same manner as the external-con- 
tracting, band-type automobile brake. 





General Electric Heavy-Duty 
Brake mounted with a motor 


It is applied by a spring and released 
by a magnet. It can either be con- 
nected to operate in synchronism with 
the starting and stopping of the 
motor, or to operate independently: 
one type using a series-wound coil, 
and the other a shunt wound coil. 
Where independent action is desired, 
the motor control is provided with a 
"drift" point, which takes power from 
the motor but does not apply the 
brake. 


*Production" 


Motorized Speed Reducer 


MOTORIZED speed reducers in ca- 
pacities up to and including 20 hp., are 
now available from the Production 
Equipment Company, 5310 Windsor 
The motor- 


Ave., Cleveland, Ohio. 
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ized speed reducer is a compact unit 
consisting of standard heavy-duty 
electric motor with an integral plane- 
tary gear reduction unit mounted in 
an oil-tight casing. All motors are 
built by the above company, and can 
be supplied in a single-speed, multi- 
speed, enclosed and high-torque de- 
signs for either horizontal or vertical 
mounting. Final shaft speeds of 50 
to 550 r.p.m. can be obtained. 


“Esco” 
Synchronous Motors 
SYNCHRONOUS, commutator- 


type a.c. motors having high efficiency 
and high power factor with low start- 
ing current have been developed by 
the Electric Specialty Company, 
Stamford, Conn. "These motors. are 





made in sizes from % to 3 hp., and 
meet with the recommendations of the 
Joint Committee on Fractional Horse- 
power Motors. 


Goodrich 


“Cutless” Bearings 


METAL bearings lined with tough 
rubber are now being marketed for 
industrial applications by the B. F. 
Goodrich Rubber Company, Akron, 
Ohio. These “Cutless” bearings have 
been found suitable for such applica- 
tions as: chemical agitators, pickling 
machines, and pumps, besides their 
use on marine shaft bearings. Two 
types are available, with spiral 
grooves and with longitudinal 
grooves. Generally speaking, the 
spiral-grooved bearing is applicable to 
centrifugal pumps where fluids: are 
pumped at high pressures, whereas 
the longitudinally grooved bearing is 
more suitable for deep well pumps 
and agitator shafts, where it is simply 
submerged and depends on natural 





* PRODUCT ENGINEERING 








Goodrich 


“Cutless”’ 
Grooved, Rubber-Lined Bearing 


Spiral- 


circulation of the liquid through it 
for lubrication. 

Among the properties of these 
bearings are the following: great 
wear resistance, very low coefficient 
of friction when wet; ability to main- 
tain a film of water throughout the 
bearings down to very low critical 
speeds ; less scoring of shafting when 
sand or grit gets into the bearings 
because such foreign matter is not 
forced into the shaft, and quietness 
in operation. These bearings should, 
however, not be subjected to tempera- 
tures above 150 deg. F., or they will 
deteriorate. 

Cutless bearings have been made 
for shafts from 3 to 32 in. (hydraulic 
turbine shafts). Stock sizes range 
from # to 6 in. 


“Cordex” 
Rod Packing 


STRAIGHT rods of *Cordex" pack- 
ing 18 in. long are available from 
Metalastic, Inc., Union City, N. J. 
It is composed of metallic particles, 
asbestos fiber, binder, and a specially 
prepared lubricant encased in a thin 
shell of viscous material. This has 
the advantages of loose semi-metallic 
packing, and the further advantage of 
easy insertion into stuffing boxes, as 
against loose packing. 

Small sizes of Cordex as well as 
large sizes may be employed for 
stuffing boxes, since the material 
quickly adjusts itself to fit the box 
regardless of shape or size. Cordex 
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packing may be used with steam, 
water, oil, gas, hot or cold air, am- 
monia, alcohol, brine and acids. It 
is available in all sizes from 4^ to 1 
in., and 18 in. lengths. 


General Electric 
Motors for Class 1 Service 


THE General Electric Company, 
Schenectady, N. Y., has announced a 
line of totally inclosed, fan-cooled 
motors for the hazardous conditions 
specified as Class 1 in the National 
Electrical Code. The line conforms 
in most ratings to the mounting di- 
mensions of open, general-purpose 
motors. 

The polyphase induction motors 
comprise ratings from 4i to 30 hp. in 
popular speeds, and are especially de- 
signed for us in explosive gas con- 
ditions classified as Class 1, Group 





Typical General 
phase Induction 
totally inciosed, 
for Class 1, 


Electric Poly- 
Motor of the 
fan-cooled type 
Group D conditions 





General 


Electric 
Motor of the totally inclosed type 
for hazardous service 


Single - Phase 


D, such as are found in chemical 
plants. Also, single-phase motors 
now built are rated from 4 to 2 hp., 
totally inclosed, for the same service. 
Motors from 4 to 4 hp. are available 
in repulsion-induction or d.c. types. 


Morse 
Ring Oiler 


RUNNING of chain drives in oil 
baths is not considered advisable by 
the Morse Chain Company, Ithaca, 
N. Y., unless the speed is very slow, 
since all the oil is churned into a 





Close-up of Morse Automatic Ring 


Oiler applied to a chain drive 


mist which may seep out through the 
case. This churning also oxidizes the 
oil more rapidly. Dirt in the oil may 
be carried up and cause unnecessary 
chain abrasion. 

The automatic ring oiler placed on 
the market by the above concern is 
designed so that only clean oil is 
carried up and into the chain. It is 
made from rod steel, the ends being 
sweated together. This ring travels 
in a groove turned in the hub of one 
of the sprockets. Oil is taken off 
the ring by means of a wiper, and 
from the wiper it is carried in a pipe 
to the inside center of the chain. 


“DuLux” 
Finishing Materials 


ENTIRELY different from Duco 
and designed for different applica- 
tions and service conditions, DuLux 
finishing materials are manufactured 
by E. I. duPont de Nemours & Com- 
pany, Inc., Philadelphia, Pa. The 
oil vehicle dries faster than natural 
oils, and has shown great durability. 
The gum vehicle shows greater re- 
tention of flexibility than ordinary 
enamel vehicles. 

Finishes based on DuLux oil can 
be used on wood and metal products. 
Finishes based on DuLux gum are 
for use where durability must be com- 
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bined with faster drying (10 to 20 
min. dust free), and where greater 
hardness and enamel-like appearance 
are desired. It does not chip or 
crack. 

DuLux finishes are resistant to 
gases, fumes, brine, and other deteri- 
orating agencies. They are easily 
cleaned and are resistant to the action 
of cleaning compounds. A full range 
of colors is available. 


Gits 
Precision Oil Seal 


DIRT, grit, water, and foreign water 
can be excluded from bearings by the 
use of the precision oil seal an- 
nounced by Gits Bros. Mfg. Com- 
pany, 1846 Kilbourn Ave., Chicago, 
Ill. This oil seal prevents loss of 
oil with minimum friction, and op- 
erates equally well on horizontal and 
vertical shaft applications. It is made 
to seal ball, roller, and plain sleeve 
bearing enclosures. 

As shown in the accompanying 
cross-section, the oil seal is made up 
of six parts, which are as follows: 
(1) An outer retaining member, (2) 
a leather gasket, (3) the gasket 
washer, (4) an inner retaining mem- 
ber held in place by 1, (5) a gasket 
expanding member, and (6) a 
crimped annular spring for sealing 
the feather-edge gasket against the 
shaft. 

The gasket is beveled to a feather 
edge rather than being left square. 





Preci- 
sion Oil Seal, showing the 
feather-edge leather gasket that 
is pressed against the shaft by 
an expanding member 5 


Cross-section of the Gits 


The ring 5 is made to bear against 
the feather just back of the edge, so 
that it is held firmly but without ex- 
cessive pressure against the shaft. 
The ring 5 feeds down by means of 
the spring 6 as the leather wears over 











a long period of service, and thus pre- 
vents leakage. 

These Gits precision oil seals are 
available in shaft sizes from yẹ to 
6 in. inclusive, the outside diameters 
being 1.127 in., and 7.506 in. for these 
limits. The widths range from 33 to 
1 in. for these limits. 


General Electric 
Mercury-Type Float Switch 


TOTALLY inclosed contacts on the 
type CR-2931-U float switch are 
made possible by the use of a mer- 
cury switch to make the device suit- 





“Kon - nec - tor” 
Switches employed in the 
G.E. Type CR-2931-U float 
switch are not subject to cor- 
rosion on heavy-duty service 


Mercury 


able for use in atmospheres where 
open type, mechanical contacts might 
be subject to corrosion. This switch, 
developed by the General Electric 
Company, Schenectady, N. Y., is also 
suitable for heavy-duty applications, 
because of the mercury type contact. 
It thus can be used for throwing mo- 
tors directly on the line up to the 
following capacities : 


Amperes 
Motor Volt- Capacity 
Circuit H.P. age Switch 
a.c. 110 10 
single-phase 4 220 5 
550 24 
a.c. 4 110 10 
220 5 
550 24 
80 15 
d.c. i 125 10 
250 5 


The mercury switch used in this 
float switch is known as a “Kon-nec- 
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tor," and is a product of the General 
Electric Vapor Lamp Company. The 
glass envelope is filled with an inert 
gas which prevents oxidation. 


Medart 
V.Belt Drive 


V-BELT drive units of all standard 
designs and speeds can now be fur- 
nished by The Medart Company, 
3500 DeKalb St., St. Louis, Mo. 
Sheaves for V-belts having a cross- 
section of 4x44 in. are available in 
pitch diameters from 4 to 48 in., and 
with from 1 to 12 grooves. As the 
belt cross-section becomes larger, the 
sheave pitch diameters available also 
increase, the maximum in all cases 
being 96 in. In all cases not more 
than 12 grooves are available. 

Medart V-belts come in standard 
lengths ranging from 35.98 in. for 
the shortest length of the smallest 
cross-section up to 1,200 in. for the 
longest length of the largest cross- 
section. Cross-sections range from 
4x44 in. to 145x1 in. 


Cutler-Hammer 
Multi-Speed-Motor Starters 


INCLOSED automatic motor starters 
for two-speed, separate-winding type, 
squirrel-cage motors have been an- 
nounced by Cutler-Hammer, Inc., 80 
12th St., Milwaukee, Wis. These 
starters, known as Bulletin 9736, are 
the across-the-line type, the windings 
being protected against dangerous 





.Across-the- 
Line Automatic Starter for 
A.C. Multi-Speed Motors 


Cutler-Hammer 
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overloads by means of “C-H” ther- 
mal overload relays. A push-button 
master switch with “stop,” “low,” 
and “high” buttons is employed for 
remote control. 

The starter can be furnished in 
three types: For starting on either 
winding, with a sequence compelling 
feature, and with an automatic 
sequence control relay. 

The entire mechanism is mounted 
on a single slate panel, which is re- 
moved easily from the case by re- 
moving four screws. Conduit knock- 
out holes are provided in the top, 
bottom, and sides of the case. 


PUBLICATIONS 


FOR THE ENGINEERS’ LIBRARY 


Brass & Bronze Castincs. William 
H. Barr, Inc., Buffalo, N. Y., has avail- 
able a booklet “Useful Data Concerning 
Brass & Bronze Castings,” which sup- 
plies accurate information regarding 
many of the standard non-ferrous cast- 
ing alloys. 

FAsTENINGS. The Parker - Kalon 
Corporation, 200 Varick St., New York, 
N. Y., has issued a booklet “Fastenings 
—How they are made by leaders in the 
metal working industries.” The savings 
on several classes of work are cited, 
together with the advantages of Parker- 
Kalon screws. 


Gears. The Boston Gear Works 
Sales Co., North Quincy, Mass., has 
issued a bulletin on “Doehler-Boston” 
Die-Cast Stock Gears. Spur gears, 
racks, and miter gears are available, 
none being more than 10 in. in diameter. 


RortER BEARING Uwrrs. The Shafer 
Bearing Corporation, 6501 West Grand 
Ave., Chicago, Ill, has issued catalog 
No. 10 illustrating and describing stock 
mountings of Shafer roller bearings. 
The range in types and sizes has 
recently been increased. The units in- 
clude hanger boxes, pillow blocks, 
duplex units, cartridge units, a flange 
mounting, take-up bearings, and con- 
veyor rolls. 


WESTINGHOUSE GENERAL CATALOG. 
The Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
issued a general catalog for 1931-1932, 
comprising 1,352 pages presenting de- 
scriptions and illustrations of the appa- 
ratus manufactured. A feature is the 
"Instant Index," which lists the 24 
groups of equipment described and from 
the name of each group an arrow points 
to the index above the section of the 
book covering that equipment. Style 
numbers are given for standard equip- 
ment. 
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ALLOYS 
Page 
Ajax Metal Co. 
“Tombasil” casting alloy 391 
Aluminum Company of America 
"Lo-Ex" aluminum piston alloy 396 
American Brass Co. 
*"'Tempaloy'"—2A hardenable copper 
alloy 42 
Bethlehem Steel Co., Ine. 
"Bethalon" chromium-alloy steel 441 
Bridgeport Brass Co. 
"Duronze"—A silicon bronze 343 
Calorizing Co, 
“Calite F”’ heat-resistant alloy 542 


Driver-Harris Co. 
"P.M.G." metal—4A hardened copper 
alloy 188 


Enstern Steel Castings, Inc, & Davis 
& Thomas Co. 
“Perlit” high-test cast iron 297 


High-Duty Alloys, Ltd. 
“Hiduminium” R.R. 50 aluminum 


die-casting alloys 138 
International Nickel Co., Inc. 
“Niresist” cast iron 397 
Kinite Corporation 
"Ircnite" wear-resistant iron 446 
Robbins & Myers Sales, Inc. 
“Aremite” high-strength iron 543 
Ruselite Corporation 
'Ruselite" light aluminum alloy 540 
Sivyer Steel Casting Co. 
“Miraculoy” cast steel 295 
Sumet Corporation 
Actinized “Sumet” bronze 42 
Union Steel Casting Co. 
"Univan" cast steel 586 
United States Steel Corporation 
LU S S" 16-18 chromium steel 342 
U S S" chromium-nickel steel 346 
Westinghouse Electric & Mfg. Co. 
Konel" heat-resistant alloy 40 

BEARINGS 2 


Auburn Ball Bearing Co. 
T-114-RG end-thrust ball bearings 192 


Bantam Ball Bearing Co. 
Combined radial and thrust bearings 138 
Fafnir Bearing Co. 


Fafnir - Melcher railway 


ournal 
bearing j 
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Felt-seal bearing 245 
B. F. Goodrich Rubber Co. 

Cutless" bearings 588 
Harley-Davidson Motor Co. 

Roller bearings 492 
Johnson Bronze Co. 

Self-lubricating bronze bearing 92 
National Bearing Metals Corporation 
Bimetallic armature bearings 446 


Norma- Hoffman Bearings Corporation 
Greaseal” ball bearings 293 


SKF Industries, Inc. 
Felt-seal ball bearing 392 
Sumet Corporation 


“Sumetized” bronze-lined steel-backed 
bearings 


Westinghouse Electric & Mfg. Co. 
Split-seal sleeve bearings 295 


Product Engineering Index of 


New Materials and Parts 
Marketed During 1930 


CHAINS 


Diamond Chain & Mfg. Co. 
Roller-chain stock drive 


Link-Belt Co. I 
"Hyper" heavy-duty chain 
"Promal" chain 


Morse Chain Co. : 
Automatic ring oiler for chain drives 


Transue & Williams Steel Forging 
Corporation 
Forged conveyor chain 


COUPLINGS 


Ajax Flexible Coupling Co. 
Type E coupling 


Lovejoy Tool Works 
“L-R” flexible coupling 


Morse Chain Co, 
Flexible couplings 


Poole Engineering & Machine Co. 
Medium-duty flexible coupling 


Smith Power Transmission Co. 
"Flexoid" industrial coupling 


CLUTCHES 


Carlyle-Johnson Machine Co. 
Improved Johnson clutch 


Columbia Industrial Machinery Co. 
Intermittent motion clutch 


Cutler-Hammer, Inc. 
Type L magnetic clutch 


Universal Gear Corporation 
“Pitter” one-way clutches 


Washburn Shops of the Worcester 
Polytechni¢ Institute, Worcester, 
Mass. 

Lombard automatic starter or clutch 


ELECTRICAL UNITS 


Allen-Bradley Co. 
Bull. 830 automatic pressure switch 
Automatic float switch 


Automatic Temperature Control Co., 
Inc. 
Time-cycle contactors 


Condit Electrical Manufacturing 
Corporation 

Types A-20 and A-30 across-the-line 
starters 

Across-the-line starters 

Type A-15 air motor starter 


Cramer & Co. R. w. 
"Sauter" time switch 


Cutler-Hammer, Inc. 

Automatic d.c. starter 

Overload switch for small motors 
Small pressure regulator 

A.c. motor starter 

A.c. contactors 

Bull 9130 starting switch 
Small motor resistor starter 
Three-position pilot switch 
“Twin Break” magnetic contactor 
Multi-speed motor starters 


Electric Controller & Mfg. Co. 
Type NT master switch 
2,300-volt starter 


General Electric Co. 

Magnetic reversing switch 

Time switches 

Reversing switch 
Permanent-magnetic oscillographs 
Mercury-type float switch 


589 


345 


442 


587 


296 


40 


491 


393 


244 
586 


538 


42 
188 


2 
c 
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246 
347 
496 
586 
590 


591 
Monitor Controller Co. 
Work-cycle timer 542 
Roller-Smith Co. 
"Graphic" electrical Instruments 295 


Square D Co. Industrial Controller 
Division 


Motor contactor 294 
A.c. and d.c. starters 444 
Small-motor reversing contactor 444 
Dust-tight inclosure for automatic 
starters 445 
Explosion-proof switch 445 
A.c. contactors 543 
Westinghouse Electric & Mfg. Co. 
Push-button units 41 
Class 11-200-HD  linestarter and 
switch 241 
Type WK-97 safety switches 297 
Speed-regulating rheostats 297 
Class 8512 timestarters 493 


ENGINEERING EQUIPMENT 


Bruning Co., Ine., Charles 
“BW” direct printing process and 


Equipment 90 
Integraph Co. 
Calculus calculating instrument 491 
Paragon-Revolute Corporation 
Automatic blueprinting machine, 
No. 3-E 139 


Pease Co., C. F. 
“Junior” blueprinting machine and 
sheet washer 142 


FASTENINGS 


American Railway Products Co., Ine. , 
Cooke “Micro” nut and cotter 585 


Bristol Co. 
"Bristo" setscrews and capscrews 
with Dardelet thread 496 


Columbian Steel Tank Co. 
Recessed nut 292 


Rawlplug Co., Ine. 
"Crowners" and  "Lok-Crowners" 
for concealing screw heads 92 


FILTERS 


Motor Improvements, Inc. — 
“Purolator” with metal filtering ele- 
ment 140 


Nugent & Co., Inc., William W. ; 
High-pressure automatic bypass oil 


filter 190 
FINISHES 

Agate Lacquer Mfg. Co., Inc. cs 

“Agate” gloss black lacquer 447 


American Tar Products Co. 
“Locomax” front-end paint for loco- 
motives 444 


Bakelite Corporation : 
Air-drying marine varnish 


Brevolite Lacquer Co. 
Coating lacquers 443 


Chicago Vitreous Enamel Products 


Co. 
"Lusterite" No. 123 stainless vitre- 
ous enamel 41 


E. I. duPont de Nemours & Co., Inc. 
*Dulux" finishing materials 589 
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General Plastics, Inc. 
“Durez” varnish for castings 


International Nickel Co. 
No. 8 Monel metal finish 


Irvington Varnish & Insulator Co. 
Harvel protective coating 


Liquid Metal Products, Inc. 
"Stibloy" coating for galvanized 
articles 


Maas & Waldstein Co. 
“Prismlac”—A decorative lacquer 
Metals Protection Corporation 
“Alumilite” protective coating 


Ultra Fuson Distributing Co. 
“Ultra Fuson” aluminum paint 


Zeller Lacquer Mfg. Co. 
"Zelactite" crystal finishes 


FITTINGS 


Hunt & Son, C. B. 
"Quick-As-Wink'" air hose valve 
coupling 


Jenkins Bros. 
Standard bronze valves 


Merco Nordstrom Valve Co. 
"Merco" swivel flange 


Michigan Valve & Foundry Co. 
"Screw-Lift" plug valves 
Parker Appliance Co. 

Triple tube coupling 


Sky Specialties Corporation 
"Hi-Duty" vibration-proof tube con- 
nector 


INSULATING BOARD 


Armstrong Cork & Insulation Co. 
"L-K" cork board 


International Products Corporation 
"Keldur" vibration-insulating board : 


LUBRICATING SYSTEMS 


Bijur Lubricating Corporation 
Bijur system of central lubrication 539 


Borne Scrymser Co. 


Bornes universal lubricant com- 
pressor 


Farfall Co. 
“Dependable” lubricating systems 


Fauver Co., J. N. 
Norgren air-line lubricator 


Hill-McCanna .Co. 
"Anderson" grease pump 


Lubricating Devices, Inc. 
"Farval" dualine system 


Lubricating Equipment Co. 
Trabon progressive lubricating 
system 


Nathan Manufacturing Co. 
Mechanical lubricators 


Walsh Sales Corporation, J. V. 
Roberts grease lubricating systems 


MOTORS 


Bodine Electric Co. 
Series motors with or without speed 
reducers 


Century Electric Co. 
Totally inclosed fan-cooled motors 


Electro Dynamic Co. 
'"Weld-Built" d.c. motors 


Electric Specialty Co. 
"Esco" synchronous motors 


General Electric Co. 

Type K totally inclosed fan-cooled 
motors 

Motors for Class 1 service 


Louis Allis Co. 
Type J totally inclosed fan-cooled 
motor 


Master Electric Co. 
Explosion-resisting motor 


Reliance Electric & Engineering Co. 
Runout-table motors 
Explosion-proof mine motor 


Westinghouse Electric & Mfg. Co. 
Clutch-type motor 
Loom motor 


PHOTO-ELECTRIC 
APPARATUS 


G-M Laboratories, Inc. 
“G-M” sensitive relay 
“Visitron” photo-electric cells 
Type A photo-electric cell 


General Electric Co. 
Photo-electric relay 
Photo-electric relay line 
Westinghouse Electric & Mfg. Co. 


Photo-electric cell and amplifier unit 
Light relay 


244 
443 
495 


395 


494 


191 
293 


PISTONS, PINS, AND RINGS 


National Alloys Co. 
"Oilrite" non-friction piston 


Perfect Circle Co. 

“Tungtite” piston rings 

Toledo Alloyed Castings Co., The 
"Aeroloy" light-alloy piston 


Victor Piston Pin Co. 
Piston pins with non-scoring plugs 


PULLEYS 


General Electric Co. 
Molded ball bearing pulleys 
Molded compound pulleys 


Westinghouse Electric & Mfg. Co. 
“Micarta” ball-bearing pulleys 


PUMPS 


Equipment Co., The 
“Gyro” coolant pump 


Globe Products Co. 
“Rotapiston” rotary 
pump 


piston-type 


Index Machinery Corporation 
Bussman high-pressure pumps 


Ruthman Machinery Co. 
Vertical coolant pump 


Tomkins-Johnson Co. 
Brownie coolant pump 


Tuthill Pump Co. 
High-pressure oil pump 


SCREENS 


Ludlow-Saylor Wire Co. 
“Arch-Crimp” woven wire screens 
Spring-steel screen 


SHEET METAL 


Ambold Machine Tool Co. 
“Cupal” copper-clad aluminum sheet 


Inland Steel Co. 
“Gal-Van-Alloy” coated steel sheet 


Newton Steel Co. 
“Newsteel” electrical sheet 
"Newaloy" 18-8 sheet steel 


SPEED REDUCERS 


Boston Gear Works Sales Co. 
Light-duty speed reducers 
Type TF speed reducer 


Caldwell & Sons Co. H. W., Sub- 
sidiary of Link-Belt Co. 

Caldwell standardized elevator drive 
for bucket elevators 


Cullman Wheel Co. 
Improved speed reducer 


Falk Corporation 
Right-angle drive 


Foote Bros. Gear & Machine Co. 
“Titan” speed reducers 


Gears & Forgings, Inc. 
Two-speed mill drive 
Stoker drive 

Two-speed stoker drive 


James Manufacturing Co., D. O. 
Right-angle speed reducers 


Janette Manufacturing Co. 
Type RW-2 speed reducer 


Link-Belt Co. 


91 


495 


“P.I.V.” variable-speed transmission 5 


Production Equipment Co. 
Motorized speed reducer 
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Reeves Pulley Co. 
Transmission controls 


Smith, Inc., Winfield H. 
Small speed reducers 


Universal Gear Corporation 
“Heliocentric” and “Revocentric” 
speed reducers 


Westinghouse Electric & Mfg. Co. 
Two-speed gear unit for stoker drives 
Westinghouse-Nuttall speed reducers 


TACHOMETERS 


Jones-Motrola Sales Co. 
Industrial tachometer 


Zernickow Co., O. 
“O-Z Anemo” tachometer 


TESTING EQUIPMENT 


Ames Co., B. C. 
Dial gage for thin materials 


Burgess-Parr Co. 
Bearing tester 


Firth-Sterling Steel Co. 
“Hardometer” hardness tester 


Livingston & Southard, Inc. 
Ashdown ‘‘Rotoscope’’—A_ strobo- 
scope 


Riehlé Bros. Testing Machine Co. É 
“Riehlé-Sayre” mirror extensometer £ 


Southwark Foundry & Machine Co. 
“Southwark-Emery” universal test- 
ing machine 


UNIVERSAL JOINTS 


Spicer Co. : 
Type "IG" universal joint with lu- 
bricant seal 


Weiss Engineering Corporation 
High-angle universal joint 


MISCELLANEOUS 


American Viscosimeter Co., Inc. 
"Lubri-meter" automatic viscosime- 
ter 


Boston Gear Works Sales Co. 
“Doehler-Boston” die-cast stock 
gears 


Celluloid Corporation 
"Lumarith" molding material 


Chicago Rawhide Manufacturing Co. 
“Perfect” oil and grease retainers 


Fusion Welding Corporation 
“Weldite” fillet putty 


General Electric Co. 

“Thyrite’’—Both an insulator and a 
conductor 

Type CR-2992-A-1 Thermostat 

Heavy-duty brakes 


Gits Bros. Mfg. Co. 
Precision oil seal 

Hammar Co., Inc. 
“Hammar” gear tooth form 


E. F. Houghton & Co. 
“Tenac”’ gear lubricants 


Heppenstall Forge & Knife Co. 
"Kleenkut'" induction-steet shear 
knives 


Link-Belt Co. 
Timkenized pillow block 


Matthews Manufacturing Co. 
I-Beam trolley wheel 


Medart Co. 
V-belt drive 


Metalastic, Inc. 
“Cordex” rod packing 


National Cork Products Co. 
“Nacotex” gasket compound 


Quigley Furnace Specialties Co., Inc. 
“Q-Seal” joint sealing compound 


Raybestos-Manhattan, Ine. 
“Velco” woven brake lining 


Reliance Manufacturing Co. 
Stainless steel lockwashers 


Saginaw Stamping & Tool Co. 
Parkerized ball-bearing casters 


Seamlex Corporation 
“Seamlex” metal hose 


Worthington Pump & Machinery 
Corporation 
Multi-V-drive 
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Charts for Solving Engineering Equations 
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Proportional charts for equations that may be put in the form log a — log b = log c + log d 
[N THE above chart the four scales logarithmic scales. The desired the vertical scales. This requires 
are placed along the four sides of range and the constants in the equa- that the log scale units be taken in 
a square. From the equality of tri- tion determine the unit for the log the same proportion. The logarith- 
angles, a — b — c — d. If logarith- scales and the location of the zero mic equation is: log F — 2 log n = 
mic scales are used, it immediately for each scale. In the above chart F 
follows: log a — log b — log c — the vertical scales have their zero «og 0.000341 Ii’ + log R, or log 341 
log d. Thus any equation that can of the log scales opposite, and the V N 
be put in this logarithmic form may left-hand number scale is 10 times — 2 log n = log => + log R. 
be charted as shown. In the ex- the right-hand. This requires the ^ 10,000 
) S upper horizontal log scale to be Hence 10,000 on the IV scale must 
ample given above, = = —~is put shifted so that number 40 comes be put opposite 1 on the R scale, and 
F 4h opposite 1 on this lower scale. 3.41 on the F scale must fall opposite 
in the logarithmic form: log P — On the other side of this page is 1 on the m scale. The R scale is re- 
log F = log S — log 4h, or log F shown the chart for the equation of versed on account of the plus sign. 
— log P — log 4h log S. The centrifugal force: F = 0.000341 The charts are read by means of 


same unit of measurement is used WRn?, In this chart, the horizontal perpendicular lines drawn on a 
for laying out each of the four scales are placed further part than piece of transparent celluloid. 


Contributed by M. G. Van Voorhis, Draftsman, Thew Shovel Company 
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Charts for Solving Engineering Equations 


CHART FOR DETERMINING CENTRIFUGAL FORCE 
F = 0.000341 WRn? 


W= Weight of Revolving Body (Pounds) 
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R= Radius of Gyration (Feet) 


Contributed by M. G. Van Voorhis, Draftsman, Thew Shovel Company 
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- Art progress in metal prod- 
ucts is here shown in these 
designs of cases for lipsticks 
of 1919, 1923, 1924, and 1929 
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Mr. Henry Ford 


is reported as having recently remarked:* 


“the future of the Automobile Industry 
will be solved on the drafting board” 


—And not alone automotive, but every other type of metal 
manufacturing. For sales success today depends on better prod- 
ucts—products designed to meet the changing needs and tempo of 
ever-progessive times and people. 


No small responsibility rests upon you men engaged in this work 
of product creation and improvement. Your business looks to 
you for its success. It is you who decide what utilities your prod- 
uct is to fulfill; what services it will perform; you decide how it 


will be made, of what materials and parts. . . . Its selling costs 
will be based on the thoroughness with which you do your work. 
Your judgment determines its sales appeal . . . . sets the stage 


for sales response. 


And now, conceived and edited as a source of stimulative informa- 
tion and ideas for you, comes the magazine you now are reading, 
PRODUCT ENGINEERING—exclusively your own in concept 
and content. Concentrating on news of the significant in product 
design progress the world over, it will bring you monthly the ad- 
vantages and the inspiration of the latest information in the field 
of product engineering. 


Even the advertising pages of this new publication mean more of 
individual importance to you than any other magazine you read 

for herein manufacturers of parts and materials give spe- 
cific information to assist you in visualizing product applications 
working in with your own design problems. 


From cover to cover PRODUCT ENGINEERING is compact 


with profit and help for you. Every page contributes its quota 
toward the wide perspective and detailed knowledge which holds 
for men and for products the Keys to Future Success. 


*From the Standard Statistics Company's "Five-Year Forecast of the Automobile Industry.” 
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Steam rollers are things of 
the past. This “Austin” 
motor roller incorporates up- 
to-date automotive design to- 
gether with beauty of line 





Contents for February, 1930 


VOLUME l . . . NUMBER 2 


Copyright, 1930, by the McGraw-Hill Publishing Company, Inc. 


i 

Reasons Behind the Sixteen-Cylinder Cadillac............... 32 

E. W. SEAHOLM 
Design Developments in Road Machinery................... 58 

GEORGE S. BRADY 
Eighty Years of Sewing Machine Design.................... 56 

Two picture pages 
Designing for Aluminum Die Castings...................... 60 

D. B. Hosss 
Wom Gak DAR Anea ds KS ass 63 


EARLE BUCKINGHAM 


Commit) Ronan it FOG: .. «65s 5 oc ee cee incase: 67 
FreD H. COLVIN 


Tho Eemo haan a a a a a a aA a 71 


WARREN NOBLE 


1930 Design Trends ia Mower Can ..... ceo mx 75 
HERBERT CHASE 


Decalcomania for Product Marking ..:.........:........... 77 
More applied art in the product 


Flange- or Foot.Mounted Motors?..............ssssssesususe. 84 


HERBERT CHASE 


ENGINEERING COUNCIL ..........68 NEW MATERIALS AND PARTS....90 
COMMENT AND SUGGESTION.. ..80 REVIEW OF PATENTS .............93 
BOOKS FOR ENGINEERS...........55 WHATS GOING ON ..:............ 94 
EDITORIALS 88 REFERENCE BOOK SHEE TS ta maa 


McGRAW-HILL PUBLISHING COMPANY, INC., TENTH AVENUE AT 36TH STREET, NEW YORK, N.Y. 


Jamas H. McGraw, Chairman of the Board CABLE ADDRESS: p a nane oe 285 Madison Ave. 
iue : "MAC NIS N. Y” OSTON 27 Statler Building 

MALCOLM MUIR, President MACHINIST, y WASHINGTON, National Press Building 

JAMES H. McGraw, Jr.. Vice-Pres. and Treas. : CHICAGO, 520 North Michigan Avenue 

EDWARD J. MERREN, Vice-President Published mE $2 p year. m e 4-257 General Motors Building 

] ; we€— n — cents per copy. Entered as second- HILADLEPHIA, 1600 Arch Street 

MASON BRITTON, Vice-F resident class matter, January 17, 1930, at CLEVELAND, Guardian Building 

Epaar Kopak, Vice-President the Post Office at New York, N. Y., ST. Lours, Bell Telephone Building 

HaRroLD W. McGraw, Vice-President under the Act of March 3, 1879. SAN FRANCISCO, 883 Mission Street e 

1 i GREENVILLE, S. C., 1301 Woodside Buildin 
D C. PARMELEE, Editorial Director . Number of copies printed this issue. 10,000 Los ANGELES, 632 Chamber of Commefce Bldg. 
C. H. THOMPSON, Secretary Number of paid subscribers, Feb. 11, 1930-54. 042 LoNDow, 6 Bouverie Street, London, E. C. 4 








TODAY —THE ERA OF BETTERMENT! 


Says Charles F. Ketterling, General Manager 


GENERAL MOTORS RESEARCH LABORATORIES 


—"'The business of this corporation's research 
laboratories is to keep the customers— 


dis-Satisfied ! " 


Think that over in terms of Selling! 


for an uncomfortable time: But the rest of us are in for 
one of the most interesting periods of our history." 


l He further adds: “The fellow who doesn’t like change is in ] 


A manufacturer may substantially build up a “going concern”; but how often the 
vision and ability of some individual espies the relation to this particular business 
of external factors in possibly dissimilar fields, and applying these new and better 
materials and parts to their own firm's product, jumps it into a pronounced Success. 


Such is the work the Product Engineer is doing. His is the eye which sees behind 
the product's possibilities—which leaps the horizon of established practice and 
precedent. He searches afar for new knowledge and ideas. He seizes upon the 
ever-occurring advances of science and industry. He applies them to his organiza- 
tion's products and keeps them in step with the modern desires and demands. 


Less than a single generation has seen business imagination vault into the saddle 
of the improbable and tame it to mankind's service. Innumerable are the cases 
where the discovery of a new material or the development of a process has been 
seized upon by men engaged in PRODUCT ENGINEERING work, and changed 
the public's living habits. A new invention may shift the manufacturing methods 
of an entire industry. Who, today, can afford to closet himself away from what 
is going on? 


And so, for you men vitally alert to visioning with sales-minded eyes the possibilities 
of creating and re-creating your products for larger markets, comes PRODUCT 
ENGINEERING. Compact within these pages is “News” of the new and proven, 
to assist you in your work. PRODUCT ENGINEERING is yours, made-to-order 


for you, editorially and advertisingly to read and profit by, from cover to cover. 
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V-Belis as a form of drive have been 
widely accepted in the past few years. 
Because of the wedging action, the belts 
can run slack, reducing the bearing loads. 
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“The engineering of product is one 
of the most important phases of 


present day industrial work.” 


In the mechanical world there can be no such thing as 
perfection. Science, invention, constant improvement, are 
steadily pushing the frontiers forward. There is no bound- 
ary line to accomplishment . . . no deadline for ambition . . . 
hardly, indeed, limit to imagination. 


Because it is the work of the Product Engineer to keep his 
company’s products in step with the requirements of the 
times, therein resides a keen zest and interest; and 
responsibilities also. Successes are not born of themselves, 


but of Knowledge. 


When a maker of machinery effects a new combination which 
jumps production—what does it mean to competition ? — 
Obsolescence — extinction? — Or, quick improvement all 
along the line through re-design! Every development ushers 
in the instant need for knowledge on an entire train of other 
things—gears, bearings, motors, control, lubricators, and 
similar details infinitum, with which the Product Engineer 
must be familiar. 


In some field a new alloy is developed. What is it . . . what 
its characteristics . . . its applications? From another source 
a new plastic introduces its advantages, and its problems. 
A third presents an innovation in die casting. How do these 
compare? The Product Engineer should know. He must 
be able to judge. His is the decision. Or would some trick 
in a pressed metal shape or a forging be better yet? 


Hence “PRODUCT ENGINEERING”—a telephoto, journal- 
istic eye, surveying the world of progress for the Product 
Engineer. Compact within its pages is the “News” of what 
is new, garnered from the world’s authorities, sifted, 
analyzed, assayed and appraised. A monthly digest of parts, 
materials and finishes to help the Product Engineer in his 
work. Editorially and advertisingly his, to work with and 
gain assistance from, from cover to cover. 
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ENGINEERING LOOKS INTO THE FUTURB 


The A.S.M.E., guiding force in 
American mechanical engineer- 
ing achievement, celebrated its 
Fiftieth Anniversary this month. 
This tablet was dedicated during 
the observances 
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Father Time Speeds Up 


T’S fatal today to be behind “Time.” 

The old boy in his quick progress is set- 
ting up for you a lot of competition. He’s 
shaved off his whiskers to get the stream line 
effect and cut down the wind resistance. 
His toga and sandals are changed to running 
shorts and the spiked shoes of the racer. 


All of which is by way of saying that the 
business which doesn’t keep in line with the 
demand of modern progress in the things it 
makes, is left at the start while the rest of 
the crowd breezes by. 


* * * 


The thing that makes profits today is labor 
above the ears; more so than labor at the 
finger tips of the workingman. 


As clever as the mechanic and the machines 
he works with may be—if what they are 
given to produce isn’t in line with the most 
modern requirements and the demands of 
these fast stepping times, that organization 
is just plain out of luck! 


That’s why machinery is constantly being 
redesigned for improvement and new ma- 
chines are being created to do stunts un- 
dreamed of a few years ago. 


Greater technical knowledge makes for 
organization success, as well as for indi- 
vidual growth. Tomorrow’s SUCCESSES, 
business and personal, will ever be based on 
comprehensive knowledge of that which is 


NEW today. 


PRODUCT ENGINEERING brings to en- 
gineering executives such summarized, up- 
to-the-moment knowledge and news. It acts 
both as a stimulus and an aid to product 
development. 


The outstanding new machines and metal 
products showing unique conception; and 
those which have proved to be outstanding 
sales successes are analyzed with sales- 
minded yet thoroughly mechanical eyesevery 


month in PRODUCT ENGINEERING. 


How can certain types of spindle loads best 
be floated ? Is it more economical to 
make parts or to buy them? . . . For 
what types of service are the marvelous new 
alloys best adapted? Product En- 
gineering gives the answers to dozens of 
such important engineering considerations 
in each issue: answers derived from the 
most modern theory, up-to-date practice 
and sound experience: the type of tech- 
nical knowledge necessary for bringing into 
being successful products. 


1 * * 


In addition to editorial text the advertis- 


ing pages of PRODUCT ENGINEERING 


are a specialized cyclopaedia of parts and 


. materials assembled for your ready refer- 


ence. The advertisers by being here ex- 
tend to you a genuine service of technical 
information as well as their assurance of a 
further desire to assist with particular data. 


And so in every page, executives and engi- 
neers thinking in terms of the forward move- 
ment that PRODUCT ENGINEERING 
stands for, are studying and learning about 
details which will advance their own prod- 
uct progress. 
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Accuracy, appearance, 
heat-resistance, dielectric 
strength, are qualities 
offered in molding com- 
pounds for product parts 
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To Lengthen Life and 
Add to its Enjoyment 


AVER the progress of mankind has been onward 
and upward toward better things. 


Advancement- Improvement — There’s no stopping 
them. It is the human instinct to devise the NEW 
to discard the obsolete in favor of the BETTER. 


There is no turning back! What thinking person 
would? 


The transcendent discoveries and the progress of the 
past decade or two make this the most interesting and 
romantic era of the ages. 


We are on the threshold of great things. 


Imagination can conceive the future-—and does. But 
it is the intellect of the engineer applying fact and 
formulas which is building step by step out of the mate- 
rials of today toward the visions of the morrow. 


Days are to come when machines will still more release 
the human, and give time and opportunity to make the 
most of life. 


‘The man whose work is Product Engineering is the 

"modern man of destiny." Not only is the immediate 
success--and profits--of his organization. dependent 
upon his ability to keep its products aligned to the 
times: But his is the momentous and important work 
of planning the products of the future. 


‘That there exists today specialists in the development 
and quantity production of required parts and mate- 
rials, facilitates and accelerates his accomplishment. 


Acceptance of this perfection of others’ efforts is the 
order of the day, for it is recognized waste to duplicate 
others’ efforts, except where some positive advantage 
is to be gained. 


The imperative to success today is knowledge—of what 
may affect your product in its market—of what may 
be utilized to add advantages. 


‘The important thing is to know what to adapt—and 


where — with surety of the results: plus-WHERE 
to get it. 
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Pressed glass offers possibilities 
in many products. This techni- 
color shutter is molded in one 
piece and requires only grinding 
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“It is now well recognized that no concern can ‘stand pat’ 
on its current designs for any great length of time. It is a 
case of progress or ultimate failure .. . 


from thorough, scientific research and development work.” 
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F. C. BLANCHARD, Chief Engineer 
Rivett Lathe and Grinder Corp. 


HE Price of Progress is PROGRESS! It ever has been so—it ever 
will. Companies famed for their sales successes haven’t arrived by 
chance, but by planning. Before every success must come the 
product. Before the product, the work of the product engineer. 


To you Engineers in the field of Research, the opportunity for 
accomplishment is offered as never before. This year alone a thou- 
sand firms will spend a score of millions in scientific research. This 
will result in part in perfection of process; but 70% of the invest- 
ment is going to the discovery or invention and improvement of 
products. Outstanding companies have found such methods pay a 
high return on the money invested. They have concluded that with 
millions at stake it is unsafe to follow any other course. 


Redesign or improvement of product, carried along scientific 
research lines with engineering intelligence, is the best insurance of 
maintaining “the jump” on competitors; and competing products 
must be outclassed if a commanding position is to be attained and 


maintained. 


So, great is the opportunity for you who are engaged in product 
engineering work—great also the responsibility. Knowledge must 
knock out guesswork. Out of definite mechanical principles and 
various materials, parts and finishes, your products will be made. 
You product engineers will say which ones to use—and know why. 
And to lay before you the news and knowledge which will speed the 
accuracy of your judgments is “PRODUCT ENGINEERING.” 
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1930 radios are mechanical 
jobs designed for economical 
machine production. This 
Bosch receiver has a com- 
plete metal chassis completely 
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"| find manufacturers taking advantage 
of this summer to study and plan product 


improvements and new products" 


In years to come engineers will speak of the Summer of 1930 as 
the *Year of Our Work." Aggressive, farsighted product engineers 
are keenly alert to the innumerable developments going on about 
them. ‘They sense the new requirements and the opportunities they 
bring. They realize, moreover, that right now is a far better time to 
start work than six months from now. 


They know the essential value of “Time” and “Timeliness” in 
business success . . . that adequate time to think things out, compare, 
test, prove, means greater perfection in accomplishment . . . That 
“Kinks” ironed out in advance of production, make safer sales and 
steady profit. 


They are seizing these golden days to think ahead, look ahead and 
plan ahead. Their new models will be already proven, tried out and 
ready for the push forward that will come when fall and winter 
bring fresh demand. 


Good business men aren’t worrying today so much as they are 
working. This very moment is none too early to begin preparations to 
bring your products in line with the multitude of new developments 
with which they will have to compete. 


Wide-sweeping developments in new materials, parts, and finishes 
and their use now necessitate discarding many old traditions and 
customs and the essaying of new ideas as to how things should be 
done. Many successful products of the future will have but slight 
resemblance to those products of today. 


Engineers of perspective and personal initiative, not waiting to be 
told what to do, will create the new and better products which will 
make things happen and stimulate fresh sales. And those first able 
to sense the influence of new trends on their particular products will 
profit most. 


PRODUCT ENGINEERING perceives what is going on. It knows 
the need for information. In both its Editorial and Advertising 
pages it aims to serve well you Product Engineers who are the 
pacemakers of progress. 


*The president of a company making a specialty used in many 
varied types of machinery. Being advertisers in PRODUCT 
ENGINEERING, to show no partiality, we withhold the name. 
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AN EDITORIAL ON PRODUCT ENGINEERING 
by 


Walter P. Chrysler 


All progress is change! 


Only by change does man and the factors of civiliza- 
tion move from the lower to the higher levels. 


Any industrial organization to succeed permanently 
must have vision to study ahead, to foresee future require- 
ments and anticipate demands. 


Precedent as a principle stagnates business. No 
product ever remains standard: it must be kept standard 
by constant development and improvement to meet ever 
advancing demands. Most business slow-downs occur 
because someone in authority makes the mistake of 
following the well worn roads instead of blazing 
new trails. 

When American industry sets out to capture markets 
it relies upon sales appeals created by engineering, 
the foundation upon which all sound manufacturing 
is developed. 


In this day and age, with the constantly increasing 
scientific contributions in new materials, metals and 
alloys with entirely new characteristics and properties; 
with the many new substitute compounds of various 
kinds . . . with the ever-widening range of mechanical 
parts and finishes available to manufacturers, engineer- 
ing analysis and development of product should take 
precedence over every other phase of organization, for 
upon its success depends financing, production and 
distribution. 


The importance of product engineers having and 
using every facility for complete knowledge of the 
current developments and progress which may affect 
their work cannot be over emphasized. 
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“By Their Works 
Shall Ye Know Them” 


HE Greatest Pleasure a man can have is the joy of suc- 
a accomplishments. Doing just what he is sup- 
posed to can never be more than a small part of a real man's 
life. The bigger thing, which gives lasting satisfaction, is 
creating, improving. We are better off because of the work 
of those who have gone before us. We enjoy living more, 
because there is more to make living worth-while; because 
individuals like every one of us have made it possible to 
transfer to machines the various processes of production 
formerly done by hand. Today every thinking individual 
realizes we are on the threshold of a wider and more inten- 
sive opportunity to live. Modern science and technology are 
producing all kinds of new things applicable for mechanical 
improvement. As industry adopts these into improved ma- 
chines and products, the work of human betterment goes 
forward. Through men doing the work of product engineer- 
ing the benefits of these improvements will be realized. Cer- 
tainly these men will know the joy of successful accomplish- 


ments and “by their works shall ye know them.” 





Orange, N. J. 
August 21, 1930 
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“By Their Works 
Shall Ye Know Them” 


HE Greatest Pleasure a man can have is the joy of suc- 
Eom accomplishments. Doing just what he is sup- 
posed to can never be more than a small part of a real man’s 
life. The bigger thing, which gives lasting satisfaction, is 
creating, improving. We are better off because of the work 
of those who have gone before us. We enjoy living more, 
because there is more to make living worth-while; because 
individuals like every one of us have made it possible to 
transfer to machines the various processes of production 
formerly done by hand. Today every thinking individual 
realizes we are on the threshold of a wider and more inten- 
sive opportunity to live. Modern science and technology are 
producing all kinds of new things applicable for mechanical 
improvement. As industry adopts these into improved ma- 
chines and products, the work of human betterment goes 
forward. Through men doing the work of product engineer- 
ing the benefits of these improvements will be realized. Cer- 
tainly these men will know the joy of successful accomplish- 
ments and "by their works shall ye know them." 
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FLYING EFFICIENCY 
— [he Work of Product Engineers 





The life of the aviation industry is measured within 
such few years that we see the work of the product engi- 
neers in developing planes and engines thrown into 
sharp silhouette through the tremendous contrasts. 


From the early flying craft of Glenn Curtiss and the 
Wright brothers, through the various steps of develop- 
ment in which flying time has been increased from hours 
to weeks of continuous flight with the modern planes 
and engines, every advance has been one of engineering 
study and improvement. 


Even today with continents spanned and oceans 
bridged, we know that study and application of the mod- 
ern alloys and newly developed materials will still fur- 
ther lower weight to horsepower ratio; and so indefinitely 
prolong life and increase the efficiency of aircraft that 
world wide air commerce will be a commonplace of 
existence. | 
| 


A great impetus to the work of the aircraft engineer is 
found in the extreme accuracy and standardized depend- 
ability now generally obtainable in parts which the air- 
plane builder must use; thus removing from the single 
manufacturer the necessity of detailing and making 
every part entering into the completely assembled 
machine. 





Chief Engineer, 


Curtiss AEROPLANE AND Moror Co., Inc. 





PRODUCT ENGINEERING 


ne ee — 


PRODUCT ENGINEERING 


KENNETH H. CONDIT 


Editor and 


Publishing Director 


GEORGE S.: BRADY 
Managing Editor 


FRED H. COLVIN 
Consulting Editor 


Devoted to tbe Interests of Engineers and Executives 
Responsible for Product Creation, Design and Improvement 


T 


Contents for November, 1930 


VOLUME 1 . . . NUMBER 11 


Copyright, 1930, by the McGraw-Hill Publishing Company, Inc. 


The Damping Factor in Vibrations ....:.................. 499 


A. L. KIMBALL 


Vibration, Corrosion, Safety—F actors in Centrifugal Extractor 
I iis cn ee eee aang ees kinb alas ete ee 502 
C. F. MEYER 


Securing Mechanical Variations With Interchangeable Units.. 505 
J. L. BRowN 


Industrial Wheels are Specialized Units ................... 508 
W. F. HEESCH 
A Completely Electrified Typewriter ..................... 513 
R. G. THompson and C. W. CRUMRINE 
A New Winks ob Pits a. ook ok voc sen dcenscadeeeedsadna 517 
Interview with C. G. FINK 
Uniform Power Transmission with V-Belts ................. 518 
R. E. S. GEARE 
A Laboratory Line-Up for Vacuum Cleaners ............... 521 
Interview with D. G. SMELLIE 
The Customer Is co DUIS .....eeooeoeeo ure tts 524 
L. C. DOANE 
BOOKS FOR ENGINEERS.........511 WHAT’S GOING ON .............. 532 
COMMENT AND SUGGESTION..528 NEW MATERIALS AND PARTS..538 
EDITORIALS .....................530 REFERENCE BOOK SHEETS....545 


Editorial Staff 

G. F. NORDENHOLT 
HERBERT CHASB 
H. R. LEGRAND 


FRANK J. OLIVER 
Chicago 


McGRAW-HILL PUBLISHING COMPANY, INC. Tenth Ave. at 36th St., New York, N. Y. 


JAMES H. McGraw, Chairman of the Board CABLE ADDRESS: New York District Office, 285 Madison Ave. 
MALCOLM Muir, President “MACHINIST, N. Y.” BosTON, 1427 Statler Building 


JAMES H. MCGRAW, JR., Vice-Pres. and Treas, 


WASHINGTON, National Press Building 
CHICAGO, 520 North Michigan Avenue 


iu inn Prani Published monthly. $2 per year, 25 DETROIT, 2-257 General Motors Buildin 
EDWARD J. MEHREN, Vice President cents per copy. Entered as second- PHILADELPHIA, 1600 Arch Street " 
MasoN BRITTON, Vice-President class matter, January 17, 1930, at CLEVELAND 501 Guardian Building 
EDGAR KOBAK, Vice-President the Post Office at New York, N. Y., ST. Louis, 1556 Bell Telephone Building 
H W. MoGaaw. Vice-President under the Act of March 3, 1879. SAN FRANCISCO, 883 Mission Street 

AROLD VV. MEOURAW, Vises hs GREENVILLE, S. C., 1301 Woodside Building 
H. C, PARMELEBE, Editorial Director Number of copies printed this issue, 10,000 Los ANGELES, 632 Chamber of Commerce Bldg. 


C. H. THOMPSON, Secretary Number of paid subscribers, Oct. 10, 1930— 7,316 LoNDON,6 Bouverie Street, London, E. C. 4 






























* PRODUCT ENGINEERING 


Greater Product Development Activity 
in 1930 Over 1929 


O measure this year’s activity in product development work, 

PRODUCT ENGINEERING and AMERICAN MACHINIST 
have recently made a Nation-wide survey of the metal-working 
industry. Detailed information has been received from manufac- 
turers of practically every type of mechanical equipment. 











80% of those reporting, state definitely that they are doing more 
work in developing and improving their products than last year. 





99%—19% more!—report they intend to do still more product 
development in the next six months. 





The broad scope of this product development activity is shown by 
the following facts established by this survey:— 





Companies improving established products...... 
Companies extending lines, adding new sizes, etc. 70% 
Companies developing new products............ 68% 


One conclusion may obviously be drawn. A large proportion of 
American business men have confidence in the future. They believe 
that when times are slack is the time to do something about it. And, 
they’re doing it. 


Manufacturers who are forward thinking, recognize that there is 
always demand for things that are better:—That a better product 
always renders obsolete what has gone before and commands sales. 


Consequently, today, in thousands of plants the Product Engineers 
are making their distinct contributions to business betterment as 
well as product betterment. 


Every one of these new products or improved products mean 
radiating lines of orders which will go out to other manufacturers. 
It is business building which reaches beyond the individual business. 


PRODUCT ENGINEERING has its function to help in this broad 
activity. In these pages, men developing new products will find the 
specific information on engineering practice, mechanisms, parts, 
materials, and finishes which can contribute to their success. 
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AN EDITORAL ON 
PRODUCT ENGINEERING 


by 


Vice-President 
W HITING CORPORATION 


66 There is always a market where products can be sold at 
a profit! 


Extensive engineering and market research is the best 
insurance available against periods of business de- 
pression. 


During the last year a twenty-five per cent increase has 
been effected in our engineering department. 


A number of new lines have been added to those 


previously manufactured and new markets have been 
opened up. 


Advertising has been increased in some lines. 


Sales have been favorably compared with other years. 
Salesman have brought in orders instead of alibis. 


The explanation of this success is a carefully co-ordi- 
nated program: backed by an ambitious research and 
development organization. 


Briefly, there are three links in our program: 
Research and Product Development 
Intelligently planned advertising 
Better trained salesmen. 


With these three phases functioning there is no such. 
word as failure. 99 


—Melvin J. Evans. 


PRODUCT ENGINEERING 









m 
< 


ENGIN EERI IG 


Devoted to Product Creation, Design and Improvement 


A McGRAW-HILL PUBLICATION 
+ DECEMBER 1930 + 


Price 25 cents 













The American quality toy market 
! today is in the hands of Americans 
i because designers have combined the 
' newest materials with the most ad- 
| vanced design ideas to produce prod- 


ucts that look right and operate right 


THE JOHNSON FRICTION CLUTCH 











FLEXIBLE 
DESIGN — 





The SIMPLE DESIGN and CONSTRUC- 
TION of the SUPER-JOHNSON Clutch 


S AFE renders it easily modified for unusual condi- 
tions and special requirements. 





Double Clutch Betw Bevel Gearing 





QI | I i E : ( JOHNSON Single Clutch sect ng simplicity of desig 


Few parts—Extra Strong. One point Adjust- 


tion is one of unusual compactness delivering 
| unusual performance. 





Double Clutch—Exterior 


WIRE, PHONE or 
WRITE FOR CATALOG "PE-12" 


THE CARLYLE JOHNSON MACHINE CO. MANCHESTER CONN 








ment. One point Lubrication. Unit construc- ° 





~ 
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Write for the ‘‘Greaseal” Data Sheets, 
showing details of application 


Bearing 
Number 


GS-96 
GS-97 
GS-98 
GS-98246 
GS-98247 
GS-9824 
GS-99 
GS-200 
GS-201 
GS-202 
GS-203 
GS-204 
GS-205 


Bore 


M. M. 


“A” 
Inches 


.2362 
2756 
3150 
2362 
2756 
3150 
3543 
3937 
-4724 
-5905 
-6693 
-7874 
-9843 


BALL BEARING 


A Notably Better Bearing 
With Distinctive Economic Advantages 


A self-contained, self-sealed, grease-packed, dirt- 
proof bearing with a larger grease capacity, ready 
for years of service without renewal of lubricant. 

Needs only the most simple and inexpensive 
mounting, with the very minimum of machining 
and assembling cost. 


AN ALL-STEEL BEARING, WITH A SOLID, ONE-PIECE 
OUTER RING. 


O. Dia. “B” Width “C” Offset ^D" Length"E" Width "F" RAD. “R” 
M. M. Inches Inches Inches Inches Inches M.M. Inches 
19 -7480 -3543 .016 3383 .2362 1 .039 
22 -8661 -4060 016 -3900 -2756 1 .039 
22 .8661 -4060 .016 .3900 .2756 1 .039 
24 -9449 -4060 .016 .3900 .2756 1 .039 
24 -9449 -4060 .016 3900 .2756 1 039 
24 9449 .4060 .016 .3900 .2756 1 039 
26 1.0236 4527 .016 44367 .3150 1 .039 
30 1.1811 .5118 .016 4958 :3543 1 .039 
32 1.2598 .5512 016 ,5352 .3937 1 .039 
35 1.3780 .5905 .016 -5745 -4330 1 .039 
40 1.5748 -6693 .016 -6533 -4724 1 .039 
47 1.8504 -7480 .016 -7320 -5512 1 039 
52 2.0472 4874 016 41714 .5906 1 .039 


NURMA-HUFFMANN BEARINGS CORPORATION STAMFVYRD, CONN., U.S.A 


NB-1067 
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Specialists constantly 
i available to help solve 


your drive problems. 


Twenty-two thousand 

different styles, sizes 

and ratings of motors 
to select from, with control to 
match. Gear units and cog-belt 
drives for any application. 


Service facilities in 

4 thirty-three strategi- 
cally-located centers 

to service the equipment you sell. 





Prestige of the equip- 
4 ment to help reduce 

sales resistance. 

Engineering service 
5 available for co-oper- 


ation in the design of 


your product for future or pres- 
ent needs. 


Contacts that give 
O6 alert manufacturers 
new leads to business. 
Advertising that helps 
ki promote electrically- 
driven machinery. 


"1 ME C^ 





Sellers plate trimmer powered by 
a Westinghouse SK Motor. In- 
dustry has approved the SK Motor; 
there are more in use today than 
any other type of general purpose 
direct-current motor. 





Sutton No. 2 Special Round 
Straightener with a Westinghouse 
SK Motor Drive. Capacity: solid 
bars from 114" to 3V5" diameters; 
tubes from 114" to 45%" O. D. 
Speed from 100 to 300 feet per 
minute. 
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MORE THAN 
«JUST ANOTHER MOTOR" 


... when you buy it 
from Westinghouse 


and as a manufacturer of motor-driven 
machinery, you should receive more than that. 
The motor manufacturer’s responsibility should 
not end with the sale of the motor ... it doesn't 
when you specify Westinghouse motor drives. 


Westinghouse offers engineering counsel to aid 
your engineering staff in the application of 
electricity to your product. . . for present or 
future needs. Westinghouse offers advertising 
and sales support to help market your West- 
inghouse motor-driven products. And after your 
Westinghouse-equipped machines are placed 
in operation, Westinghouse service, constantly 


available to act promptly and efficiently, assures 
dependable performance. 


There are listed at the left the important services 
which Westinghouse offers to manufacturers of 
motor-driven machinery. When you specify 
Westinghouse motors you get,in addition to the 
best motors present-day engineering skill can 
produce, these seven valuable services that or- 
dinarily are not offered by motor manufacturers. 


A representative from our nearest office will be 
glad to describe to you in detail the many 
advantages of this 7-fold service. 





Nash Hytor Vacuum Pump driven by a 
Westinghouse Motor through a Dayton Cog- 
Belt Drive. 


Westinghouse engineers work with Pomona 
engineers in the application of motor drives 
to Pomona pumps of all sizes. 


National Equipment Company Homogenizer 
powered by Westinghouse in General Ice 
Cream Company, Schenectady, N. Y. 





Service, prompt and efficient, by a coast-to-coast chain of well-equipped shops 








Westinghouse 


TUNE IN THE WESTINGHOUSE SALUTE OVER THE N. B. C. NATION-WIDE NETWORK EVERY TUESDAY EVENING. 
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SUBSTITUTES 


can't give the same results 











Uu a moet 
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INCE the granting of the original 

“Stainless” Patents, numerous alloys 
have been exploited which are often 
loosely and improperly referred to as 
“Stainless Steel”. Some makers of these 
metals are prone to capitalize the success 
of Genuine “Stainless” and to mislead 
the fabricator into thinking that a straight 
chrome iron is not obtainable in the par- 
ticular physical properties required in 
his product. Nothing is further from the 
truth. Stainless Steel is available in 
Brinell 150 to 600 and tensile strength 


Á, 
f 


rz |  — ] Me | 
Lot | zH MAN 


15) 


60,000 to 250,000 pounds per square 
inch. It is lower priced than the major- 
ity of its competitors and provides greater 
toughness and richer beauty than is ob- 
tainable in any other modern metal ... 
It pays to know about * Stainless"... Our 
booklets “Stainless in Industry” and 
“Stainless in the Home” will give you 
the facis... Write for them. Genuine 
STAINLESS STEEL is manufactured 
only under the patents of AMERICAN 
STAINLESS STEEL COMPANY, 
Commonwealth Building, Pittsburgh, Pa. 





genuine 


STAINLES 
STEEL 
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“CULLMAN 
SPROCKETS 


The Chicago Automatic Conveyor Co. consider 
Cullman sprockets one of the most important 
parts of their portable conveyors and pit car 
unloaders. 


These machines are used for handling coal and 
similar material and the sprockets must with- 
stand rough usage. Cullman sprockets have 
stood the test. 

Cullman sprockets have a long record of service 
—of accuracy—of dependability. That is why 
many manufacturers order them year after year. 


Catalog 15 is a complete hand book 
on sprockets. Send for tt. 


CULLMAN WHEEL CoO. 
1350 Altgeld St., Chicago, Ill. 


SPROCKETS—SPEED REDUCERS- 
LATHE DRIVES 





$$ er I y  —— —Á — —————— — | 7 
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The New Departure 


iud 
[pr 


T 


T D 
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Performance for buyer, Practicability for builder 


Machine tool spindles, with New Departure “Perfex” Ball Bearings applied as shown, 
give unexcelled performance because the pre-loaded bearings are a guarantee of 
accuracy, rigidity, speed ability and long life. Points of interest are: 
1. Spindle can be completely assembled on the bench. 
2. Spindle assembly easily inserted in machine because there are no 
press fits between sleeve and housing. 
3. Pre-loading of front bearings after spindle is locked in place causes 
sleeve expansion which absorbs all looseness between sleeve and 
housing. 
4. Headstock casting machined straight through at one set-up. 
5. Oil is filtered through wicks and its level automatically maintained 
in bearing chambers. 
6. Rear bearing cartridge is a sliding fit in housing to allow for shaft ex- 
pansion. Rear bearings are also pre-loaded for utmost radial rigidity. 
Requests for bearing recommendations for your machines will not obligate you in any 
way. New Departure mountings are exceptionally well fitted to cope with the higher 
speeds required by tungsten carbide cutting tools. The New Departure Manufacturing 


Co., General Offices and Main Works, Bristol, Connecticut; Detroit, Chicago, San Francisco. 
1629 


NEW DEPARTURE BALL BEARINGS 
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Unit Part Quality Determines Product Quality 


— It's the attention 
given to “little 
things" in design 
that usually ac- 
counts for the big 
differences in sales 

power. 






Picked to meet this 
severe service by a 
company that has 
Koehring “DANDIE” Mixer for general work tried them al] — 


“POSITIVE TYPE LOCK WASHERS 
Send for Our Catalog are used on all of our equipment such as 


Send for Samples! concrete mixers, pavers, gasoline 


i shovels agli . 
You need to know all about Genuine , cranes and draglines 


*Keystone" Positive Type Lock Washers. We 
will gladly send prices, samples and our catalog 
on request. 


“We have found them to be more depend- 
able and to give us a greater measure of 
satisfaction than the ordinary kinds—as 
Koehring equipment is built of the very 


best materials obtainable and in the best 

THE POSITIVE LOCK WASHER CO. m x " " 
manner we know how. 

Newark New Jersey 

DISTRICT SALES AGENTS Koehring Company 
Chicago, Illinois, San Francisco, Calif. " e 
Theodore Geissmann & Co., Maydwell & Hartzell, Inc. Milwaukee, Wis. 
180 No. Michigan Ave. 158 1ith Street 


Los Angeles, Calif., Maydwell & Hartzell, Inc., 455 Colyton St. 
Nashville, Tenn., Harvey Pride, Inc., 2310 Charlotte Rd. 





"D^ 





LOCK WASHERS—FOR OVER FORTY YEARS 


e» o 





> NON-LINK= War. 
OSITIVL. POSITIVE TYPE Ferg. PLAIN TYPE ANTI 
Patented Nov. 13. 1928 (Type “D”) / aaa (Type “B”) KAN [INK 


a baa 




















MAKERS OF ALL TYPES OF SPRING LOCK WASHERS AND NUT LOCKS 








e ——— "o —— —— rT 


DECEMBER, 1930 + 11 


... so they installed 18 
on the open 


deck of the 


Santa Clara! 


Think of it—out on the open deck— 
subject to weather, salt water and 
spray, the dirt and grime of docks 
and harbors, the knocks and shocks 
and buffets of service; the grind of 









heavy loads—no wonder they selected 


e 
1 
SPEED 


(ONE NAME-ALL TYPES) 





On this ship you will find four Size 1064 Type AT Worm Gear 
Reducers used to drive the cargo winches—in all there were 18 
of these famous units installed—an installation based on proven 
efficiency and ability to stand up in service, because on shipboard 
there are small facilities for repairs and (when handling cargo) 


no minutes to waste with faulty speed reducers. A Type A-T Philadelphia Worm Gear 
Speed Reduction Unit. 


Small wonder that these units are known as “the units of no repair parts.” 
For they are far more than just a mere assemblage of gears in a housing. 
They are each an engineering proposition—built to transmit power with 
minimum loss, and minimum TROUBLE. For instance, Spur Gears are 
Bones C Pro dias ds Chrome Nickel Steel, heat treated, accurately machined, Worm Gears are 
¢ chilled cast bronze, with accurately generated cut teeth. High speed elements 
GEARS, Spur, Worm, Herring- have = a Slow speed shafts have “Ring Oiling” Bronze Bush- 
bene, Internal, Bevel, Miter, ings. Splash bath system lubrication. All units sealed in a dirt proof, 
Intermittent, Spiral, Helical, moisture proof housing. 
Continuous Tooth Herringbone 
Gears, Spiral Bevel Gears. Send for Bulletins describing the exact type you need— 


h . 
NON - METALLIC PINIONS: pesos cum Am 


| Fabroil, Textolite, Rawhide. 


Ground Thread Worms, Whit- 
ney Silent and Roller Chains, 
Sprockets, Flexible Couplings, 
Universal Joints, Racks, Rat- 
chets and Pawls, and a com- 
plete line of gear driven 


o 
Erie Ave. and fi Si Industrial Gears 


Main he H | LA D didi | Å E. ' 


iP CFAR WORKS WE» 


PHILADELPHIA, PENNA. 


Branch Sales and Enginecring Office: 12 E. 41st Street, New York 
Pittsburgh, Pa., Farmers’ Bank Bldg. 


SrpEED REDUCING UNITS 





ete 
2*9 TPO 
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Our Field Service Will Aid You 


with Your Technical Steel Problems 


HE EXACTING demands made upon steel 
today necessitate the accurate solution of 
each separate problem and frequently call for 
the knowledge of metallurgists who have de- 
voted their lives to this work. » » » To fill this 
definite need of industry, Union Drawn has 
for years maintained a Field Metallurgical 
Service. The men of this staff are thoroughly 
trained and experienced. Their ef- 
forts are devoted not only to assist 
in choosing "the right steel" but 
also to solving difficulties encoun- 
tered in heat treating, machinability 


UNION DRAWN 


of metals and similar problems. + + To users 
of steel who do not employ a metallurgist, this 
service is of inestimable worth. Large users, 
while maintaining their own metallurgical 
staffs, place an equal value on technical co- 
operation from their sources of supply. » Sup- 
ported by our extensive laboratory facilities 
the work of these field experts places a valu- 
able scientific aid at your command. 
Our files disclose volumes of evi- 
denceconcerning theirachievements 
in many industries. » You are urged 
to avail yourself of this cooperation. 


STEEL CO 





| 
| 
| 
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* * * Non-rusting steel parts 


without machining difficulties 


now possible with BETHALON 





* 9 9 No longer is there any need for considering machining problems when the question 
of using rust-proof steel in machined parts is being decided. BETHALON, Bethlehem's non-rusting, 
easy-machining steel, places the machining of corrosion resisting steel on the same basis as 
that of screw stock. BETHALON goes through automatic screw-machines with the same set-up 
and cutting speed as for screw stock. Even under the difficult operations of drilling, threading 
and tapping, where trouble has in the past been considered inevitable with rust-proof steels, 
BETHALON is worked so easily that some users say that it machines more easily than screw stock. 
© © @ In addition to being rust-proof and easy-machining, BETHALON possesses a very 
desirable combination of physical properties that commends it to designers. If you have a 
possible application for BETHALON it is suggested that you communicate with the nearest 


Bethlehem district office for further information. 


BETHLEHEM STEEL COMPANY 
General Offices: Bethlehem, Pa. 


District Offices: New York, Boston, Philadelphia, Baltimore, Washington, 
Atlanta, Buffalo, Pittsburgh, Cleveland, Cincinnati, 
Detroit, Chicago, St. Louis 


Pacific Coast Distributor: Pacific Coast Steel Corporation, 
San Francisco, Los Angeles, Seattle, Portland, Honolulu 





Export Distributor: Bethlehem Steel Export Corporation, 25 Broadway, 
New York City 
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- + + Another distinct 
field of application 


„Zorte Flexible 
eie Shaft | 


This application illustrates 










suitability of flexible shaft The flexible shaft is generally known as a unit for transmitting power 
for sensitive control, even around corners, over obstacles and in many other situations where a straight 
in long lengths. Fineness driving connection cannot be used. 

dá "m — But it has another field of application of very extensive possibilities, namely, 
eseered. Am interesting as a medium for transmitting motion to elements that must be moved back 
feature is the gearing up of and forth, or turned, either by hand or automatically, in cases where the 















shaft so that it turns many 
times faster than contro! 
nob. This cuts torque on 
shaft and also its deflection 
proportionately. At instru- 
ment end, shaft is geared 
down so that tuning ele- 
ment turns practically as 
one with hand dial. 








element to be moved is inaccessible or so located with re- 
pect to the controlling element that a straight solid con- 
nection is not possible. 














The three examples shown, make clear the nature of this 
field of application. With its wide range of shafts and the 
flexibility of its manufacturing process, the S. S. White Co. 


can meet the requirements of practically any applicatior 
in this field. 















The Company is well qualified and equipped 
to assist in the development of applications 
and invites your inquiries for full informa- 
tion and quotations on your specific prob- 
lems. 


The S.S.WHITE Dental Mfg.Co. 
INDUSTRIAL DIVISION 


Knickerbocker Building, New York, N. Y. 





Oil Burner 
Control 


Here, shaft auto- 
matically closes and 
opens an electric cir- 
cuit. Shaft is con- 
nected at one end to 
a spiral spring in 
furnace. At other 
end it is connected 
to electrical contact 
elements in panel 
box. As spring cools 
it contracts and 
turns shaft, and 
when a certain tem- 
perature is reached 
electric contacts are 
closed and burner 
is started. When 
temperature reaches 
proper point, con- 
tacts are again 
opened by expan- 
sion of spring and 
turning of shaft. 























































tLight 
Ponteot 


By means of flexible shaft, 
spot light is tipped up and 
down and also turned hori- 
zontally, Operating handle is 
conveniently located on dash 
board. This particular appli- 
cation further demonstrates 
ability of flexible shaft to 
withstand constant vibration 
and rigors of outdoor service. 
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Why not PROFIT 





by what 200 manufacturers would tell you 
about embedded type heating units? 


ROM your standpoint, these far- 

sighted manufacturers know 
what they are talking about. They 
have been through the experimental 
stages, made tests. And then found 
it more economical all around, to 
adopt Chromalox units—for good. 


Built to FIT Your Products 
Certainly it’s sound business to 
profit by what they’ve learned about 
Chromaloxunits: How theyare built 
to last; to fit the product itself; to 
E the right heat. In short, to 

eep the product operating as it 
should, for a long time. The patent- 
ed Chromalox construction of a re- 
sistor hydraulically embedded into 
a heat-conducting, insulating ma- 
terial—makes all this possible. 


Lower Assembly Costs 
Customers, call us in to help with 
the final design of their products, to 
show them the right way to build in 
the heating units. As a result, assem- 


Ch 


bly costs are lowered. Chromalox 
unitsaredesignedtoFIT the product. 


Chromalox-equipped Products 
STAY SOLD 


Most of the guess work about your 
product doing a real job can be easily 
eliminated by using Chromalox 
units. Automatically, kicks and 
come-backs are side-tracked when 
you use these trouble-free units— 
another important point those 
manufacturers will tell you about. 


But What About Your Products? 


Whether you are working on a new 
product or improving an old one, 
we can be of valuable help to you 
with experience gained from years 
of working with leading companies 
making all kinds of electrically 
heated equipment. When you write 
for the Chromalox bulletins, tell us 
about the appliances or heating de- 
vices you want properly heated. 
There’s no obligation! 


*Having the resistor embedded in refractory material 
under hydraulic pressure and baked at red heat. 


romalox 





ELECTRIC HEATING UNITS 


Manufactured Exclusively by...Edwin L. Wiegand Company, 7535 Thomas Blvd., Pittsburgh, Penna 


Boiled down to a few words, 
this is what they'd say .... 


“Frankly, it is simply a 
waste of time and money to 
try to make heating units 
when it’s so easy to buy 
Chromalox units — really 


made to fit your products,” 





of these 8-page 
wing dozens of sizes and 


Write for your co 
bulletins sho 
ratings of the largest complete line of 
heating units. 
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Ductile White Iron 


More Tor SLIDES 


Five Reasons Why Jewell Alloy should be Used 


FIRST—JEWELL ALLOY Metal is ductile with a high tensile 
strength of better than 85,000 pounds per square inch. 


SECOND— Resistance to wear due to very close grain and 
hardness, Brinell 200 to 250. 


THIRD—Machinability at a Brinell of 250. It can be 
machined as cheaply and as rapidly as cast iron. 

FOURTH —The beautiful finish it will take. A slight polish 
causes it to appear like nickel plate. 


FiFTH— The cost is not at all prohibitive. 


ANOTHER 
TYPE 
CARRIAGE 


JEWELL STEEL & MALLEABLE CO. 
Buffalo, N. Y., U. S. A. 
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A PROMISE 


is Only a Promise.... 


PERFORMANCE 


is History ? 


tnd Performance is the Basis Upon Which Lighty-three 
Representative Manufacturers of Rotating Electrical Equip- 
ment are Selecting HUI Ball and Roller Bearings. 


Performance...that’s it...performance... 
in a bearing it’s the ONLY thing that counts. 

On what other basis should a bearing be 
manufactured ...or sold...or bought? On 
what other basis should a bearing be judged? 

And so, EBDSIP" maintains its own mines 
from which to get the ores for its special 
steels... its own forests from which to get 
the charcoal for processing these steels ... 
its laboratories at home and abroad . . . its 
numerous plants everywhere... all with the 
idea of building performance... and still 
more performance... into S&S Bearings. 

Performance ... dependable year in and 
year out performance. ..is the quality that 
has made &5DSI* the selected bearing of 
practically every industry in the country... 
and more specifically, the selected bearing 
of 83 manufacturers of rotating electrical 
equipment. &KF" INDUSTRIES, INC., 40 
East 34th Street, New York, N. Y. 








Nothing but Performance could have caused the General 
Electric Company to use ERDSIP Bearings on this electric 
motor. It drives a great pump, also SASF -equipped, on T 


the U. S. Engineers Department dredge, “ Willets Point.” — ?632 1 
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Rolling 20-Gauge Steel at 80 f. per minute... 


= E Real J ob 
Or these 


BW GEARS 


A train of G &F alloy steel gears driving a large 
Cold Roll Forming machine, built by Kane & Roach. 






















HIS Cold Roll Forming Mill, built 

by Kane & Roach, rolls a roofing 

sheet from 18, 20 or 22 gauge stock at 

a delivery speed of 80 ft. per minute. Close limits 
of accuracy combined with rugged construction, 
are of prime importance in this type of equipment. 








That is why Kane & Roach use G &F gears in 
this machine. Past experience has convinced them 
that our complete control of raw materials, care- 
ful workmanship and rigid inspection and tests 
do produce better gears. 





When you have a job where strong, accurately cut, 
smooth running gears are essential, consult our 
engineers. Their years of experience and our 





G&F Products 
Drop, Flat Hammer and 


Upsss Forgings, Cut Gears complete facilities are at your disposal. 
Speed Reducers 
Rolling Mill Machinery GEARS AND FORGINGS, INC. 
Special Machinery GENERAL OFFICES: 3138 WOODHILL ROAD, CLEVELAND, O., U.S.A. 
Bridge Operating District Offices: Chicago, Detroit, Buffalo, NewYork, Milwaukee, Pittsburgh, 
Mechanisms Indianapolis. Factories: Cleveland, Chicago, Ford City, Pa. 


GEARS 432 FORGINGS 
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4 ..4 little 
lubricating oil 
in your 
breakfast cereal, 


...sir? 


It can and does happen! Rolling mills, ovens, packag- 
ing machines, cookers, conveyors, and various other 
mechanisms must be lubricated. And it is easy to over- 
lubricate with a grease gun or an oil can—so easy in 
fact that much food processing equipment is actually 
run too dry in a conscientious effort to avoid goods 
z " spoilage by over-lubrication. 
ONE SHOT DOES THE TRICK 


You can cure these conditions. In a Bowen-ized 
MORE THAN machine every bearing gets the exact amount of oil 
7 5 necessary to the proper functioning of that bearing— 

no more, no less. No oil waste, no goods spoilage, no 


burned out bearings to replace, no shut-downs for 


are now equipping with Bowen “Oil repairs. 
Shot” System—and others are supply- 
ing it on option. Everything from 


MANUFACTURERS 





tractors and machine tools to laundry 
and food processing machines! 
Wherever positive, dependable lubri- 
cation is necessary, on any type of 
machine, for any number of bearings, 
the Bowen System is the logical, mod- 
ern, profitable method for oiling. 


Catalog P-12-72 yours for asking. 





If you design or make food processing equipment of 
any kind the Bowen Lubricating Engineer has facts to 
present which you will find of utmost interest and 
value. Your inquiries are invited. 


BOWEN PRODUCTS CORPORATION 
AUBURN, N. Y. 





PROTECTED BY THE 


3 
BOWEN “OIL - SHOT” 
a LUBRICATING 
- SYSTEM :: :: :: 
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Showing Cooke Seal, 
Style No. 1, used as 
an oil retainer for 


anti-friction bearings 


Eliminate 


Trouble 

Where it 
Often 
Starts! 








If your product has a shaft revolving Hundreds of famous manufacturers, mak- 


through a stationary housing, you can ing scores of different types of machines, 
eliminate leakage, decrease service costs, 
motor load and wear on shaft with a 


Cooke Seal Ring. 


are today using the Cooke Seal on pumps, 
compressors, vertical motors, refrigera- 
tors, hydraulic machinery, speed reducers, 
This amazing device positively will not washing machines, electric sinks—to name 
leak. No other type of packing or seal but a few. 

around a revolving shaft can even begin to 
equal its performance. The reason is be- 
cause the Cooke Ring is a mechanical 
device, revolving with the shaft, forming 
a leak-proof ground joint against the 
gland face, reducing friction and wear and aie 
thus saving dollars and trouble for both where your good reputation is at stake. 


maker and user. Use the coupon today. 


COOKE Seal Ring 


18 North Green Street, Dept. G, Chicago, Illinois 


It is leak-proof against liquid or gas, how- 
ever volatile, at any pressure. [t is also 
used for deep and continuous vacuums. Its 
price is minor, its installation cost is little. 
But it may be worth its weight in gold 







Cooke Seal Ring, Dept. G 
18 North Green St., Chicago 


C : Please send me your FREE booklet without obligation. 
DTATE|S WI 
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There is an 
Allen-Bradley Control - 
that exactly fits the Job 


Tae Allen-Bradley Line makes a mighty 
powerful appeal to manufacturers of 
motorized machines ! 


Why? Because the Allen-Bradley Line 





is practically a universal line. There is a Bulletin 830 Automatic 
standard starter for every type of service. Pressure Switch for 
Bulletin 709-710 A. C. compressor control. 
qo a yal Do you need standard starters, dust- ye - 
m proof starters, moisture-proof starters, es- dw A F 
plosion-proof starters, manual starters, or -— 9 
any one of 200 accessories for motor con- n i. 


trol? Then investigate the Allen-Bradley 
Line. No matter what your control prob- 
lems are, there is an Allen-Bradley Con- 
trol that fits the job. 





Bulletin 840 Automatic 
‘loat Switch for pump 


Bulletin 609 A.C. Hand Write for bulletins or consult the control. 


operated Starter with 
pushes cil] nearest Allen-Bradley office. 


Allen-Bradley Co., 1329 S.First St., Milwaukee, Wis. 


Bulletin 265 D.C. Push There is an Allen- 
Button Starter with Bradley Control Station 


overload relays. for every application. 
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HERE 


s | TYPICAL 
DUCKWORTH CHAIN INSTALLATION 


Automatic packaging, particularly when the ‘‘packages’’ are Chains are selected for drives requiring reliability, long life 
not quite identical, requires the very nicest coordination of and freedom from *'stretch." 


motions. Take this cellophane cigar wrapping machine, for —- 

example—e product of the nationally known Package Ma- Duchworth Chain and Sprochet Service is at the disposal of every 

chinery Compeny. manufacturer and designer. We may have experience on prob- 
lems almost exactly like yours. Write for details. 


It is Duckworth equipped throughout because its motions 


have to be positive—have to be carefully coordinated and have BALDWIN-DUCKWORTH 

to function exactly week after week, month after month, s £ " à y 

without expensive shutdowns. CHAIN CORPORAT ' ON 
Duckworth Division 


Close tolerance manufacture and careful heat treatment are : 
at the back of Duckworth supremacy. That's why Duckworth SPRINGFIELD, MASS., U. S. A. 


BALDWIN & DUCKWORTH 
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g Process machine changed to 


E Strips of Heat 



















Feed end of a Brogdex machine with strip beaters pulled 
out to illustrate details of arrangement 


BROGDEX 


METHOD 





ITRUS fruit, treated by the Brogdex process, reaches 
market plump and firm, with a high sheen, and at greatly 
reduced icing costs. 


The “Brogdexer” is a tunnel kiln containing an atmosphere of 
hot paraffin mist and a number of stationary and traveling 
brushes. 


Ninety-six G-E strip heaters maintain the temperature of the 
paraffin so constantly that the eye cannot detect the paraffin 
seals in the pores of the Brogdexed fruit—and the heat is safe, 
convenient, economical, and free from the products of 
combustion. 





Thés grapefruit was Brogdexed 


Which reémphasizes the fact that G-E Strips of Heat (electric 
strip heaters) are ideal for food-processing machines. G-E Spots 
of Heat (electric cartridge units, immersion units, etc.) are often 
even better adapted for the same purpose. If your problem is 
the heating of a process machine, be sure to talk it over with 
the nearest G-E office. 35 





Tbis grapefruit was not 


Originally the same size, and picked 
the same day 






570-138 


GENERAL @ ELECTRIC 


SALES ENGINEERING SERVICB PRINCIPAL ec. Fae 
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VEE <C AS TINGS AT 


FREE—A new book on Alcoa Aluminum Die- 


Castings. It gives particulars about the ten advan- 
tages to be secured from Alcoa Aluminum 
die-casting. It is replete with illustrations and 
deals with the subject in a thoroughly practical, 
yet technical, manner. Shall we send you a copy? 


(At left) Alcoa Aluminum Die-Cast Waffle 
Mold. An example of rapid production. 


(At right) Alcoa Aluminum Die-Cast 
Washing Machine Dolly. Needs only light 
broaching operation of splined centre hole 
for final assembly. 
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ALCOA ALUMINUM 


Die-Cast of Alcoa Aluminum, 


many items are turned out 
by the thousands daily. . . 


Die-castings, especially those of Alcoa 
Aluminum, meet industry’s need for 
quantity production of units that are 
uniform in quality of material, appear- 
ance and dimension. There is absolutely 
no warpage in an Alcoa Aluminum Die- 
Casting, because there is no inter- 
crystalline corrosion of the Alloy. Alcoa 
Aluminum Die-Castings do not warp— 
they cannot rust. 


The use of Alcoa Aluminum Die-Cast- 
ings often eliminates many other fabri- 
cating operations. For example, the 
reduction or totalelimination of machin- 
ing is often accomplished by their use. 
Smooth surfaces can be cast, thus re- 
ducing finishing and polishing costs. 
Again, it is possible to faithfully repro- 
duce engraved or ornamental designs at 
a very low cost by die-casting them in 
Alcoa Aluminum. 


Aluminum Company of America offers 
a consulting service for the parts de- 
signer and casting engineer. In the field 
of castings, Aluminum Company of 
America is in the unique position of 
owning and operating separate and com- 
plete sand casting, permanent mold and 
die-casting plants. In advising its cus- 
tomers as to the process best suited to 
the requirements at hand, it is therefore 
able to give them the benefit of wide 
experience and judgement unbiased by 
limitations of facilities. Our representa- 
tives will gladly work with you to help 
decide the type of casting most suitable 
for your product. 


We invite your inquiries on any phase 
of die-casting. Address ALUMINUM 
COMPANY of AMERICA ; 249; Oliver 
Building, PITTSBURGH, PENNSYLVANIA. 


ALCOA ALUMINUM 
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ROLLER BEARING COMPANY 
OF AMERICA 


TRENTON, N. J. 


A gain wishes you 
A MERRY CHRISTMAS 
and a PROSPEROUS NEW YEAR 
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14 leaders 


cooperated zz preparing 
this book tor you 


Presents facts and figures on fastening methods 


which have proved particularly advantageous. 


j help you attain greater fas- 
tening economy this interesting 
and informative booklet has just 
been published. It was prepared 
with the cooperation of fourteen of 
the most prominent manufacturers 
in their respective fields, who per- 
mitted a nationally known firm of 
engineers to enter their plants and 
make studies of fastening methods 
which have proved particularly ad- 
vantageous, 

Certified facts and figures from 
those studies make up the booklet. 
Every production executive who is 
interested in attaining faster, 
easier, more economical assembly 
of a product made wholly or partly 
of metal should read with great in- 
terest such accounts as: 


Servel saves $64,120 a year... 
verna by assembling 
(x kx the exterior met- 

Ir1 | al sheathing of 
| their refrigera- 
tor cabinets with 
Hardened Self. 
tapping Sheet 
Metal Screws. 
This story of fastening economy is 
told by one of Servel's engineers, 
who describes the former methods 
of making the assembly, as well as 
the present method which elimin- 


ates a skeleton frame-work of wood 
with a saving of $1.00 per cabinet. 


44 tapping operations eliminated 
on Philco Radio 


by fastening 

parts to the 

chassis with 

Hardened Self- 

tapping Sheet 

Metal Screws. 

The details of 

this achievement are particularly 
interesting since few products re- 
quire more assembly work than a 
radio receiver, This report also 
explains the severe tests by which 
Philco determines the security of 
a fastening. 


' THIS COUPON BRINGS YOUR COPY FREE! | 
Parker-Kalon Corporation, Dept. P, 198-202 Varick St., New York, N. Y. 


Send a free copy of “Fastenings” marked to the personal attention of: 
Nune. snB IMS...  —— 


E RI Ea 


Street and. City... 


50% saving made by Doehler . . . 
Wm through the use 
of Self - tapping 
Screws on both 
vending ma- 
chine and metal 
furniture assem- 
blies. In this 
fastening study, 
the Chief Engineer of Doehler Die 
Casting Co. discusses alternative 
methods of fastening to die castings 
and of assembling sheet metal. 


Enormous savings effected in auto 
production 2s. 


where fastening 
devices are se- 
lected with ut- 
most care. That 
such effort pays, 
is proved by an 
account of the 
way a great builder of auto bodies 
saved $150.000 in a year by using 
Self-tapping Sheet Metal Screws for 
making fastenings to sheet metal. 


Every study is worth reading! 


All of the fastening studies in this 
book are interesting. Other con- 
tributors include: Zenith-Detroit, 
Gilbert and Barker, Stout, Edison 
and Simmons. 


Any plant executive concerned with 
design or production may obtain 
“Fastenings” by using the coupon. 


PARKER-KALON 


HARDENED 


Self-tapping Screws 


PAT IN U.S. AND FOREIGN COUNTRIES 


“Distributors Serve Industry Economically” 










DECEMBER, 1930 + 





ANACONDA 


DIE PRESSED 
PARTS 


reduce costs 13% 
save $3,325 annually 


The Die-Pressed Fittings, 
referred to in the text, be- 
fore machining. These un- 
retouched photographs are x , 
be vens nr enis cos A manufacturer producing miscellaneous hardware 
to show the smoothness of fittings has found that many of his products can be 
surface and sharpness of de- : ‘ i 
uil dean alaaa Rose made at a lower cost with Anaconda Die-Pressed 
conda Die-Pressed Parts. Parts than with brass castings, due to finishing and 
polishing economies. Although this concern operates 
its own brass foundry, die-pressed parts are strongly 
favored for certain items, because—they come truer to 
size, with smaller burrs—they are free from blow-holes, 
reducing rejections during finishing—their fine-grained 
surface is more easily finished and polished. 


On two typical fittings this manufacturer reports a 13 % 
cut in production costs, with a total yearly saving of 
$3,325. The following comparisons, based on two typical 
cases, are significant: 


POST EAR FITTING 
Cast Die-Pressed Cast Die-Pressed 


Machining time . . . . . . . Equal Equal 

Finishing—pieces/hour . . . 200 300 200 300 
Polishing—pieces hour. . . 60 ' 500 60 500 
Rejections in finishing . . . 2-252 None 2-2.5% None 


Costs— Metal and machining . $62.00 $68.00 $48.00 $53.00 
Finishing and polishing 17.50 3.00 18.50 3.00 


Total prM . . . . $79.50 $71.00 $66.50 $56.00 
Saving—perM . . . $8.50 (10.7%) $10.50 (15.82) 
—per year (175M) $1,487.50 $1,837.50 


These figures, taken from a Nielsen Survey, are rep- 
resentative of the economies which manufacturers in 
various fields are effecting with Anaconda Die-Pressed 
Parts. A copy of this survey will be gladly sent on 
request. 





THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 
Offices and Agencies in Principal Cities 


Canadian Mill: ANACONDA AMERICAN BRASS LTD. 
New Toronto, Ont. 


ANACONDA 


COPPER “&” BRASS 


Further information on Die- 
Pressed Parts on request, or 
a representative will call at 
your convenience. Sample 
parts showing quality and 
finish gladly forwarded. 
Quotations may be secured 
by sending blue-prints, 
sketches or models of parts 
desired, stating quantities. 
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To further 
insure quiet operation magnetically, great care is taken 


with slots skewed to reduce magnetic hum. 


to obtain a uniform air gap; as a final machining opera- 


tion, the inside diameter of the frame into which the 
the 


diameter of the stator. Brushes in each Wagner repulsion- 
induction motor are lifted off the commutator during run- 


end plate fits, is bored concentric with inside 


ning to eliminate brush noise. And for ultra-quiet opera- 
tion, there's the Wagner rubber-mounted motor, silenced 
with rubber bushings between motor frame and cradle 


base. » » » For quiet motor operation, specify Wagner. 
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Wagner motors are quiet—quiet while starting, quiet while 
running, quiet while stopping. That is one of the reasons 
why Wagner motors are preferred by designers and manu- 
facturers of refrigerators, oil burners, air compressors, lathes 


and a host of other machines. » » » Quiet operation 


involves balancing of rotors dynamically as well as stat- 
ically, balanced electrical design, and shock-absorbing 


materials. » » » To insure dynamic balance, both ends 


of each Wagner rotor are supplied with flanges or other 
devices to which balancing weights are attached as 


required. Each Wagner rotor is electrically balanced, 


6400 Plymouth Avenue, Saint Louls, U.S.A. 


MOTORS TRANSFORMERS FANS 


SINGLE-PHASE DISTRIBUTION DESK WALL 


POLYPHASE POWER CEILING 


DIRECT CURRENT INSTRUMENT VENTILATING 


$431-1XD 
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ITH “D-V” Drives, compact machine de- 

sign and factory layout are made possible, 
giving more productiveness per square foot of 
factory space. Industry demands the short center 
distances which are an essential feature of "D -V"' 
Drives. In fact, this drive embodies every feature 
which insures dependable, economical power 
transmission. It is a Dodge product backed by fifty 
years of industrial power engineering. It is pro- 
duced in a plant geared to modern demands and 
by machinery designed especially for the purpose. 
Dodge sheave design and precision manufacture 
insure maximum belt life and low maintenance. 


Stock sizes of "D -V" Drives can beobtained on 
the immediate delivery basis. Modern production 
methods and unusual production facilities insure 
an adequate supply of stock drives at all times 
and non-stock drives can be furnished with min- 
imum delay.'"There is Added Value in the Name 
Dodge" both in quality and availability of product. 


DODGE-TIMKEN BEARINGS 


The only complete line of enclosed anti-friction industrial 
bearing units offering a type to meet practically every re- 
quirement of power transmission or machine application. In 
combination with "D-V" Drives they effect big economies 
in maintenance and insure continuous service. 


DODGE MANUFACTURING CORPORATION 
MISHAWAKA, INDIANA 








THE FOUR DIVISIONS OF DODGE 


POWER TRANSMISSION 
Complete equipment for the 
transmission of power. Every 
type of pulley, hanger, pillow 
block, etc. 


MATERIAL HANDLING 
Every type of conveyor to 


handle f 
HIE armi 


DODGE-TIMKEN BEARINGS 
For power transmission and 
machine application. A type for 
every service. 


SPECIAL MACHINERY 
A manufacturing department for 
those who prefer to devote their 
attention to selling rather than 
making. 





DODGE MANUFACTURING CORPORATION 


Please send me the A-160 D-V Drive Data Book. 


Name_ | 


Position 
Firm 


Address 









Mishawaka, Indiana 
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TECTION 


UDYLITE is the electrolytic application 
of pure cadmium to base metals for 
protection against rust 


dg De 
RUSTM@ PROOFS 


UDYLITE PROCESS COMPANY 


Sales Office: 3220 Bellevue Ave. Sales Office: 
30 East 42nd St. DETROIT 114 Sansome St. 
New York MICH. San Francisco 


Im eagle, that strong sharp-sighted 
American bird, seeks protection for 
its young among the rugged crags 
or projecting rocks of mountain sides. 


° rome 


Protection is a necessity. Manufac- 


tured articles susceptible to rust must 


be rust preventing if manufacturers 
are to protect their reputations and 
their profits. As the eagle instinctively 
builds its nest in inaccessible spots, 
so manufacturers, intuitively, should 
protect their products against rust by 
cadmium plating them the Udylite way. 


@ 


UDYLITE PROTECTS CONSTANTLY 
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TRADITION 


"FM finally convinced, 
Lad, that now is the time for 
us to start using arc welding. 


I understand that welds 
produced by a shielded arc 
are welds that we can stand 


behind." 


This test bar of steel plate welded by 
the Lincoln "Fleetweld'" process 
broke when subjected to pull of 
54,000 Ibs. per square inch. The weld 
was machined flush with plate and 
two .182 in. diameter holes drilled 
through weld before testing. The 
stress imposed on the weld was 
60,900 Ibs. per square inch which 
stretched the holes to 17/64 in. diame- 
ter, an elongation of more than 40%. 


LINCOLN 







PROGRESS 





"Right you are, Pop, if we use the Lincoln 'Fleetweld' process. 
It is the only manual process with a completely shielded arc 
that produces welds economically. 


In this process the shielded arc precludes practically all possi- 
bility of oxides and nitrides forming in the weld metal. Con- 
sequently welds produced by the Lincoln 'Fleetweld' process 
have a tensile strength of 60,000 to 75,000 lbs. per square 
inch — 10,000 to 20,000 lbs. stronger than mild rolled steel. 


And these welds are ductile. When pulled they will show a 
20% to 30% elongation in 2 inches. 


Welding with the Lincoln ‘Fleetweld’ process costs less because 
you can weld two or three times faster with it than with any 
other manual welding method. 


Of course in many cases where production warrants auto- 
matic welding, the Lincoln ‘Electronic Tornado’ process will 
produce the same quality welds with a shielded arc but more 
economically.” 


THE LINCOLN ELECTRIC COMPANY 


Department No. 11-12 Cleveland, Ohio 
World’s Largest Manufacturers of Arc Welding Equipment 





Weld made by Lincoln "Fleetweld" 
process (shielded arc). 


Weld made by ordinary arc welding method. 


A simple test of the greater ductility of welds made 
by the Lincoln “Fleetweld” process. Both welds were 
made on a straight piece of steel plate which was 
then bent as shown. 





W-159 


Lincoln 
*Stable - Arc" 
welder, 





ee $9 motor-driven 
portable 

yo eA Pe m 

for use where 

electric 

poweris 

available. 
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On Skinner Oil Reclaimers 


BRISTO 


HE Skinner Automotive Device Co. 

have built their success upon the prac- 
tical application of economy in operation, 
and the economical performance of the 
Skinner Oil Reclaimer is written into the 
records of many users. 


Skinner Standardizes on Bristo 
Safety Set Screws 


They found that the patented dovetailed 
flute design of the Bristo socket and wrench 
resulted in a perfect grip, giving a quicker, 
tighter set than is possible with any other set 
screw made. 


The centripetal force (toward the center) 
imparted by the perfect grip of wrench in 
socket, prevents flaring, splitting, or “round- 
ing out." No pressure, sufficient to firmly 
set the screw, will ever break a Bristo. In 
place of spreading the socket, abnormal 


SET SCREWS 


pressure tends actually to contract it. 


Bristo Safety Set Screws set up solid and 
hold in moving parts, save assembling time, 
assure a greater 
measure of serv- 
ice to your 
customers, im- 
prove the ap- 
pearance of 
your product, 
increase its effi- 
ciency, and— 
cost you no 
more than ordi- 
nary set screws. 

We will glad- 
ly send you sam- 
ples of Bristos 
in the sizes de- 
sired. Write 
Dept. CO. 


Figures Talk! 


ih at these records of the Key Systeu 


Skinner Automotive Device Co., Inc. 
2229 Dulaelle, Cor. 14d, Detroit, Mich. 


| SKINNER OIL RECLAIMER 





One of a series of business paper 
advertisements now running on 
Skinner Oil Reclaimers. 


THE BRISTOL COMPANY 
WATERBURY, CONN. 





Standard- 
ized— And 
Quickly 
Available 


N speed reducers, service of supply is equally as 
| important as service in performance ... Falk Speed 
Reducers are standardized in sizes and ratios and 
are always available for immediate shipment! . . . 
This fact, as well as their highly satisfactory per- 
formance, has been responsible to a very greot ZIEL 
degree, for their constant selection by manufactur- i 
ers in every branch of industry --- In addition to the 


type of parallel shaft reducer illustrated here, Falk 
also builds a line of Right Angle Speed Reducers 


which are typically Falk in design, construction and 
character of performance; and which are to be 
preferred to worm drives because of their rugged- 


ness, efficiency and cool operation - - - Your request 


for bulletins No. 230 and No. 210 will bring you 
complete information regarding both series. ‘ 


It Pays to CONSULT FALK FIRST 





| 
1 
| 


Truly Flexible— 
and Long-Lived! 


and parallel misalignment—to allow for free end float under load, 


à menm to absorb shocks and vibration—to correct for both angular 


the Falk Flexible Coupling is truly flexible! . . . Constructed entirely 
of steel, without gears, rubber, fabric or leather; amply lubricated, with 
provision for extreme loads over and above rated capacity — the Falk 
Flexible Coupling is extremely long-lived! . . . The illustrations below tell how it operates. 


Bulletin 180A describes it in detail, together with its application to specific requirements and the ease with which 
it is installed and serviced . . . Falk Flexible Couplings are available in any practical size — standard couplings 
are carried in stock from !5 to 18,000 H. P. at 100 R. P. M. They are in use throughout the world ! 


BIRMIN ^ NVER SAN FRANCISCO 
H« ION ALT LAKE CITY LOS ANGELES 
M Kennevpy & Soxs, Lro., Owen Sounn, Ona 

NTREAL, 


MINN EAF 


THE FALK CORPORATION —Milwaukee **\**“°° + iE En dd 


ALC PITTSBURGH 
ALBANY BOSTON YOUN ow? 
} ESTER WILKES-BARRE CLEVELAND 


AKRON 
ETROIT 4 
NEWAYGO Bre 


rat WiLLI 


HALIPAX 


ARIO, 
TORONTO, COBALT, WINNIPEG, VANCOUVER 


UNDER NORMAL LOAD -:!he radius 


UNDER LIGHT LOAD — the spring 
rungs fit in the grooves closely only at 
the outer ends. This gives a long free 
span between points of support and the 
power is transmitted throughout almost 
the entire length of the flexible rungs of 
the spring grid. 


of the are shortens, thus securing greater 
strength in transmitting the load. The 
radius of the arc bears a definite relation- 
ship to the thickness of the spring bars 
and is designed so that when each bar is 
bent around this radius the stress in the 
spring cannot exceed a fixed safe value. 


> 
UNDER SEVERE OVERLOAD — the 
coupling is always flexible except under 
emergency conditions where the load be- 
comes so great that the springs bear on 
the entire length of the grooves—when 
they come into direct shear. Then it is 
practically impossible to break the coup- 
ling as this would require a force sufficient 
to snap all the spring members at once. 


INTE, 
e `> 
U.S.A 
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Selecting the right type of reproduction may mean 
a considerable saving in drafting costs. 






























Those Who Specify, Use or Buy Repro- 
ductions of Tracings Should Have a Copy 


Very few Engineers, Draftsmen and Clerks are familiar with all the various types 
of reproductions that are to be had. Blue Prints—Blue Line Prints—Brown Prints 
and Brown Line Prints are the most commonly used but there are a number of 
others that possess special characteristics and flexibilities that make possible many 
short cuts and economies in drafting. 


For instance, the “CB” Process of duplicating tracings on waterproof or unwater- 
proof tracing cloth. Many concerns make duplicates of all valuable tracings as a 
precaution against loss or damage. Torn or worn tracings may be duplicated on 
new cloth. Various details in the original tracing may be eliminated in the dupli- 
cate. Sections of different tracings may be enlarged or reduced to scale, matched 
and reproduced in one piece, etc., etc. 


SPECIAL CAMERA PROCESS 


By the use of special camera equipment we are enabled to enlarge or reduce 
tracings, maps and various other subjects to absolute scale in any size up to 
40 x 40 inches without piecing. Prints may be had up to 9 x 12 feet and larger 
when made in sections and pieced. 


Opaque or non-transparent subjects may be duplicated on transparent cloth or paper 
for the purpose of making blue prints or other types of reproductions requiring 
transparent originals. Conversely transparent sub- 
jects may be reproduced on opaque paper or cloth 
for mounting or any other use. 


We have saved many thousands of dollars for our 
clients by the intelligent utilization of these proc- 
esses and equipment plus more than thirty years of 
specialization. 


Why not put your reproduction problems up to us? 





Reproduction 
Specialists 
Since 1894 





* PRODUCT ENGINEERING 


For Vertical Mounting 























Ohio Sleeve Bearing Motors d 
with Thrust Bearings 


| HIO Motors for vertical mount- 
ing are available in two types 
as illustrated in Figures 1 and 2. 


Figure 1 shows a motor with barrel 
frame and vertical shaft. The down- 
ward thrust, including the weight of 
the rotor is carried by a steel ball 
immersed in oil and between two | 
hardened steel disks. 4 





Figure 2 shows a disk thrust mech- 
anism for a shaft extension up or | 
down. As shown in the drawing the | 
thrust disk is massive and the lubri- 
cant is not only led to the disk but 
also lubricates the surface of the top 
flange of the lower bearing. Con- 
tinuous lubrication is thus provided. 













(e XM hs 
n TE) 





| The above Motors are only two of 
| many special Ohio Motors made to 
| meet individual conditions. Write 
for complete information on Ohio 
Special and Standard Motors. 









VERTIC CAL MOUNTING 
SHAFT EXTEN@ION UP. 
Ji$N THRUST 





Figure 2 


The Ohio Electric Mfg. Co. 


5911 Maurice Avenue, Cleveland, Ohio 


DECEMBER, 1930 + 37 








Any Size 
Any lype 
Any Kind 


A bearing for every purpose and any duty. Small 
bearings. Large bearings. Bearings made to your 
B. P. S., or stock bearings. In other words, vou can 
obtain “COMMERCIAL” Annular Ball Bearings to 
exactly meet your requirements. Speeds up to 2500 
R.P.M. and the famous three point contact. ‘These 


products and are recommended to those who want a 


good bearing at moderate price. 


bearings are used in thousands of widely diversified 


We shall be pleased to forward samples, quotations and complete information 
to those interested. 
THE SCHATZ MANUFACTURING COMPANY, POUGHKEEPSIE, N. Y. 


Associated with 
THE FEDERAL BEARINGS CO. Inc., POUGHKEEPSIE, N. Y. 
Manufacturers of High Grade Precision Annular Ball Bearings 


Detroit Sales Office: 917 Book Bldg. 
Chicago Sales Office: 120 N. Peoria St. 


for Every Purpose 


TYPICAL 
INSTALLATION 
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Oil 
MOCCASIN diane BUSHINGS 


Place an unbroken oil film on bearing surfaces and 

keep it there under high speeds and heavy loads. 

Our specially processed wood feeders have greatly 

increased capillary attraction and will not glaze 

or clog. Oil constantly supplied from reservoir 
recessed in the bearing or 
housing. Sold under rigid 
guarantee. 


Send us your drawings and 
Specifications for quotation or 
write for our catalog. 


Moccasin BUSHING Co. 
eae ee Chattanooga, Tenn. 


MECHANIZE YOUR MATHEMATICS 
with 


THE INTEGRAPH 


m ew "eT Fe! FO ee eee 
> 


Solutions obtainable through Integraph Equipment are 
better than theories. Problems set out physically and 
visually can be grasped, handled to slide-rule accuracy, 
and interpreted quickly and fully without abstruse cal- 
culations. 


Stresses, accelerating forces, and the most effective 
material distributions become quickly evident through 
the mechanical process as explained in “The Mechanics of 
the Calculus". 


Because of its mathematical facility “Integraph” equip- 
ment constitutes a vital working tool for engineers and 
draftsmen. 


Clip the coupon for further information. 


THE INTEGRAPH CO. 
407 CAXTON BLDG., CLEVELAND, O. 
Please send me information on the Integraph without obligation. 


Name .. 


Address 


CX-———————————————MM————M——— © 
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PROPERLY MOULDED | 
BAKELITE PARTS 


insure uniform and 
accurate reproduc- 
tion—eliminate ex- 
pensive machining 
and assembling 
operations — lower 
manufacturing costs 
—add to the appear- 
ance of a product. 
Their finish is fine 
and lasting. At less 
cost, they will in 
many cases replace 
parts formerly made 
of other materials. 
We are the largest 
exclusive custom 
moulders of Bakelite 
in the Middle West. 
Write for our 
catalog, “The Story 
of Bakelite Parts.” 


CxHicaco MouLpep Propucts Corp. 
2141 Walnut St., Chicago, Ill. 
Subsidiary of Plymouth Mfg. Co 
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FABRICATED 
ENAMELED WARE 


Of course you recognize it— 
dials for telephones—typical of 
thousands of vitreous enameled 
parts that make for “product 
improvement.” 


You'll be interested in our data 
on Vitreous Enameled Parts for 
better products. Write us. 


The Horace R. Whittier Co., Pequabuck, Conn. 
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| Mesum 


An accurate, consistent and —-—— i 

bi-metal for temperature responsive 

devices up to 1500^ F. Mill sheets or 

finished form. Consult our Eng. Dept. 
Manufactured by 


W.M. CHACE VALVE COMPANY 
1607 BEARD AVE. > DETROIT, MICH. 
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Steel—the one metal that has 
done more for the progress of 
modern industry than any other, 
still has its triumphs in engineer- 
ing adaptations. 


One of the most recent triumphs 
has been the use of special cold 
drawn steel sections for parts re- 
quiring exceptional strength and 
close accuracy at moderate costs. 


Engineers have triumphed over 
stubborn cost resistance by using 


7 


section. 
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Send this information to the 3. 
Bureau of Special Shapes: 


1. A sample or blueprint of 


_ 


2. The allowable tolerances 
on all dimensions. 


ym 


am IUI > TRILMPE >+ 


The grade of steel re- 


quired. 


. The purpose for which 
section is used and ton- 
nage requirements. 

5. Length of bars required. 
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Columbia Cold Drawn Shapes. 
They realize that cold drawn sec- 
tions are free from slivers, seams, 
guide marks, pipes and many 
other 


blemishes common to 


ordinary steel. 


Let our engineers point out some 
of the advantages gained by using 
Columbia Cold Drawn Shapes in 
your products. It will cost you 
nothing to get this information. 
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your assembly floor in 


Cx W ER the shortest possible 


—_ time. That is how 
D W - thoroughly Franklin 
yy i p" Service covers your die- 


casting needs. 


gpl 
f v Hae finished die-castings, to 
m i 


RA. 


E 
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Engineering advice design assistance... .in 
short, all aid offered by Franklin Service is 
backed by experience gained in producing tons 
of quality die-castings. 

Let Franklin Die-Cast “It and you will save 
time in machining and in assembling. 


A request for an estimate causes no obligation. 
Send samples or drawings today! 

Quotations made on Nickel, Butler, or Chromium 
plating and Enamel. 

Certain Gear Problems 


ALISON SEAL EOL LLL LILES 88 AS TREE ELD DENIED LEE EES 
FRANKLIN DIE CASTING CORP. 


812 Gifford St., SYRACUSE NEW YORK 
PERMANENT MOULD & DIE CASTINGS 


Should go lo Specialists 
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for Higher Efficiency . . 
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Longer Life .. Lower Costs 
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Rotary 


BLUE PRINTING 
MACHINE 


&mbodies~ 


Revolving glass cylinder 
internally illuminated « 


Now is the time—before the flood tide of business 
comes—to have us help you find and remedy any 
weakness in the gears either of your product or 
of the machines that make it. 


— 


Ofttimes, when rough or stock gears are giving ap- 
parently satisfactory service, expert study of 
design and material, may lead, not only to more 
durable and efficient gears, but also to lower costs. 


Our twenty-five years' experience in solving gear 
problems— here and abroad— is at your service. 


Use the coupon to request your copy 

f of “Precision and Special Gears”, a 
D new booklet describing our gear 
service and our engineering and con- 

tract manufacturing facilities, as well. 


American Die Toot Co. 
PRODUCT ENGINEERS 
Manufacturing — Engineering — Designing —Machining 
Gear Cutting —Heat Treating—Grinding 
Over 25 Years! Experience 
107 N. SECOND ST. READING, PA. 


AMERICAN DIE & TOOL CO., Reading, Pa. 


Please send a copy of “Precision and Special Gears". 


Producing —~ t 


Beautiful prints at high 
speed economically « 
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Che REVOLUTE Rotacy 


Cuts your current costs...increases output 
per operator and output per foot 
of floor space. 
» ASK FOR CATALOG B « 


PARAGON-REVOLUTE 
CORPORATION 
Rochester, N. Y. 
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Let the 


MORSE ENGINEER 


Analyze Your Present 
POWER TRANSMISSION 









Kent Roller Mill 
driven by 35 hp. 
Morse Silent 
Chain. Driver 
690 r. p. m. 
Driven 130 
r.p.m. 40 inch 
centers. 


HEN generated power is wasted through slippage and friction, 

\ V or when expensive power transmission break downs occur, call 
in the Morse Engineer for a consultation. His job is to know 

power transmission methods, and the remedy for wasteful equipment. He 


will recommend the simplest, easiest, and least costly way to obtain smooth, 
efficient, profit-making operation. 

Many firms who have called in Morse Engineers have found that the slight 
changes recommended have resulted in a complete reversal of plant con- 
ditions. One prominent manufacturer says "Morse Silent Chain Drives 
were installed on our rolling mills in the summer of 1928, and have 
operated 10 hours a day since without the slightest trouble". 


Call in the Morse Engineer. Send for the free Morse Power Transmis- 
^ sion data file which contains interesting facts and figures pertaining to 
your business. 


MORSE CHAIN CO,, ITHACA, N. Y. 


Manufacturers of Morse Silent Chain Drives, 
Flexible Couplings and Chain Speed Reducers 


BRANCHES IN PRINCIPAL CITIES 
/ / 
í 8E ove cM. 4 4 





SILENT CHAIN 
















What Do 


You 


Use 


FELT 


fore 





Washers Gaskets 
Wicks Channels 
Strips Padding 


Special Shapes 





Manufactured and cut to specification. 
We are equipped to solve any Felt prob- 
lem, promptly and efficiently. 


The FELTERS Co., Inc. 


Manufacturers of Felts 
99 BEDFORD ST. BOSTON, MASS. 

































BRANCHES BRANCHES 
































NEW YORK CLEVELAND 
CHICAGO ST. LOUIS 
DETROIT SAN FRANCISCO 
PHILADELPHIA LOS ANGELES 
MILLS: Miucisury, Mass., Jackson, Micu., 











Mipptevitte, N. Y., Jounson City, N. Y. 














Send Coupon for Full Details 














THE FELTERS CO., INC., 99 Bedford St., Boston, Mass. 











We Use Felt for 


Size Thickness 


Firm 





Address 







Individual 


| Quote 











.] Samples |_| Information 
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Thinking in the 
right material 


The right workabilities, right functioning, right 
appearance, right possibilities for simplification of de- 
sign, production, assembling and inspection. For some 
companies these have meant everything, for success 
against competition. Men who want ideas, for better- 
ments and economies, should study closely every 
product in which NVF or Phenolite is used. 





What they can learn 


from Generators and modern 
Power Plant Equipment 


A 








IGH speeds, high voltages, terrific pressures. 
... Think what properties a material must 
possess to withstand all of these destructive forces. 
Unusual properties you'll admit. In fact, so un- 
usual that were it not for such materials as NVF 
and Phenolite these super-power plants would be 
an impossibility. Since the birth of commercial 
electricity, designers of generating and transmit- 
ting equipment have turned to National for mate- 
rials whose dielectric and structural strengths are 
definite and caleulable. With each year the demands 
upon these materials increase, yet each advance in 
design, each increase in size and output of the 
machines finds NVF ready with a formula that 
has anticipated the new specifications. 

t 


We make ten standard kinds of vuleanized fibre including Peerless 
Insulation and Leatheroid—for electrical insulation and for mechani 
cal uses. We also make Phenolites (reinforced laminated bakelite 
materials) of many special formulae. Direct NVF representatives in 
principal cities of the United States, Canada and Europe. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON, DELAWARE 


Every advancement, great or small, in 
ANY manufactured product, depends on 
thinking in the 

right 


material 
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CHANGE brings progress, providing 
the change is for the better. Only careful research and ex- 
periment can determine the point. 4 4 4 So, before you 
change so important a part as a bearing, make sure that the 
change improves the efficiency and salability of your prod- 
uct to a readily perceptible degree. You can ill afford a 
change of bearing without experiment — without practical 
The Johnson Bronze Line testing. 4 a a For years, more bronze bearings have been 
of General Purpose Bronze used thruout industry than any other kind, because actual 


Bushings is listed on a e : 
| A eames performance shows them to be efficient and economical. 





Well Gard venetian A. 4. A By all means experiment, but do not discard a bronze 
here. The listing includes bearing until you have found a better bearing 
over 600 distinct sizes and to take its place. 
types. A copy will be sup- 
— JOHNSON BRONZE COMPANY, NEW CASTLE, PA. 
BRANCHES 
Boston > Dallas + Kansas City * San Francisco 


JOHNSON/ BRONZE 


| New York - Chicago - Philadelphia - Detroit - Cleveland 
BAR BRONZE 





BUSHINGS 
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FREE TO YOU 


e This Valuable Book on 
the Efficient Speed Control of 
Production 
Machinery 


Every plant superinten- 
dent, every plant owner, 
every engineer and every 
machine designer should 
have a copy of the first 
edition of this valuable 
book—a complete and 
authoritative source of 
information on the most 
eficient methods for 
speed regulation of in- 
dustrial machinery. 

The development of 
the need for infinite speed 
. . the quali- 
fications of speed control 
equipment . . . the ad- 
vantages of the REEVES 
Variable Speed Trans- 
. à list of typi- 
cal applications in various 
major industries, naming 
the machines and plants 
in which they are in daily 
use . . . à brief descrip- 
tion and illustration of 
every type of REEVEs 
‘Transmission . . 
nient charts and tables for the engineer . . . a complete 
Service Manual covering the installation, operation and 
maintenance of REEvEs Transmissions . . . these and 
other valuable facts are combined in this convenient, 
compact, bound book for ready reference. 

Regardless of the type of product that you manufac- 
ture, this book will be of great interest and value to you. 
Clip the coupon below and send for your own copy today. 
If you do not use the coupon, be sure to specify Hand- 


book No. K-12. 


This book is being distributed only to those who request it 


REEVES PULLEY COMPANY, Columbus, Indiana 


Manufacturers of the Reeves Variable Speed Transmission 
' 


REEVES PULLEY COMPANY, Columbus, Indiana 


| 
| 
Please send me a free copy of your new Hand- | 
| 
| 


regulation . 


mission .. 


. CONVE- 


book No. K-12. 
Name EAS | 


Company 


Address 


PRODUCT ENGINEERING 


ALLEN Socket Head 
Shoulder Screws 


in standardized sizes 


DESIGNERS and Die Makers can now utilize 
standardized ALLEN Shoulder Screws to re- 
place weak machine screws in their product. 
All essential sizes in stock —to fit all practical 
needs in machine design. * * Tensile strength 
175,000-200,000 Ibs. per square inch, more 
than twice the test for machine screws. * * 
Why not plan your designs with our Speci’ 
fication Tables before you ? 


Write for these tables of dimensional data, prices 
and other particulars. 


THE ALLEN MEG. COMPANY 


HARTFORD, CONN. U.S.A. 
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Ball Bearings 


ARLTON Radial Drills with their higher per- 

missible speeds and close working precisions assure 
economical drilling. Increasing speed raises the volume 
of production and lowers the cost per hole. Accuracy 
of work gives a lower percentage of rejects and lessens 
drill wear, both of which again further the cause 
of economy. 

Strom Ball Bearings are used in Carlton Radial Drills 
to accomplish certain definite anti-friction results: 
Increase of feeds and speeds to the limit of the cutting 
tools—interchangeability of bearings and of unit 
assemblies—permanent alignment of all shafts and 
gears—automatic lubrication to all parts—quiet run- 
ning at all speeds. 

These important Strom advantages are applicable to 
other types of machine tools. Manufacturers are re- 
quested to write our engineers. 


STROM BEARINGS CO. 


Division of Marlin-Rockwell Corp. 
4535 Palmer St. - - - Chicago, Ill. 





-— 


using the 
right type 
valve? 


ABORÅTORY TESTS may indicate 
that a brass disc globe valve is the 
proper type of valve for your prod- 

uct. But what of the performance of the 
product after one, two, or three years of 
service? If the valve disc becomes worn, 
might not a renewable composition disc 
globe valve have better maintained the 
friendly feeling of the customer? 


O-B Valve Consulting Service was inaug- 
urated for the purpose of helping design- 
ing engineers to select the type of valve 
that will render the greatest all round 
service during the life of the product. 
The service is yours to use without cost 
or obligation. Your inquiry by phone, 
wire or by letter will place it at your 
prompt disposal. 
Manufacturers’ Equipment Division 


Ohio Brass Company 
Mansfield, Ohio 
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DRAWING PENCILS 


The reputation 


of the “Koh-I-Noor” has been 


maintained by the character of its lead—its Uni- 
formity, Smoothness, Density—and the Scientific 
Accuracy of its Division into 17 degrees. 


The “Koh-I-Noor” has been called a precision instru- 


ment. It is just 


that. And in spite of its superior 


quality—or because of it—the “Koh-I-Noor” costs 
less in the long run. It wears longer. 


Try a “Koh-I-Noor” next time. You will not then 
be satisfied with anything less. It is “The Perfect 


Pencil." 


TUTIOR JUWEL 


A PEN 


CIL SHARPENER 


FOR DRAFTSMEN 


A double-barrel, 
two blade sharp- 
ener such as the 
Tutior Juwel, 
makes it easy for 
draftsmen to keep 
pencils properly 
pointed. The 
larger blade cuts 
away the wood, 
exposing as much 


lead as wanted. "Then with the 
smaller blade the lead is shaped to 
a fine point. 

This sharpener saves time—and it 
saves lead. 


It is of heavy brass with removable 
blades of finest steel. New blades 
are easily put in place with thumb 
screws. 


The Tutior Juwel Sharpener sells 
for 50 cents. 


KOH-I-NOOR PENCIL COMPANY, Inc. 


NEW YORK PITTSBURGH | ATLANTA BOSTON CLEVELAND ST.LOUIS 
PHILADELPHIA CHICAGO — WM. P. HORN CO: saw rmancisCO — SEATTLE 


34 EAST 23rd STREET, NEW YORK 
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In Machines That Till the Soil 


OLD Drawn Steel Sections have a wide adaptability 

to all kinds of machinery. Giant Tractors at work 

on the soil of some of our noted farms offer great pos- 
sibilities for the use of cold drawn steel sections. 


W yco sections, smooth in finish, true in form and straight, 
provide economical production for a vast number of 
America's largest manufacturers. They not only save 
many machining operations but provide stronger parts. 


A complete staff of metallurgical experts, every facility 
for modern manufacture and a skilled mechanical force 
is at your dis- Send in your 
posal by specify- — —74 Pa blue prints for 


ing Wyco. NNT estimates. 


WYCKOFF DRAWN STEEL COMPANY 


General Offices: FRICK BLDG., PITTSBURGH, PA., Mills at: AMBRIDGE, PA. AND CHICAGO, ILL. 
Sales Offices: 





Chicago Office: 3200 So. Kedzie Ave. 


pup New C. of C. Bldg. Milwaukee—288 E. Water St. Detroit Office and Warehouse: 6189 
St. Louis—Planters' Bldg. -- Hamilton Ave. 
Cleveland—Rockefeller Bldg. istas" " = hed — - Pacific Coast Representative: 
Buffalo—1312 Liberty Bank Bldg. Denver—1037 U. S. Nat'l Bank Bldg. F. H. Currie, 309 Pacific Mutual 


Dayton—1128 The 3rd Nat’l Bldg. Minneapolis—332 Builders’ Exchange ` Bidz., Los Angeles, Cal. 
E 










































Your name stamped 


on this book FREE 


At no additional cost to you, we will stamp your name, 
or a friend’s name, in gold on the front cover of every 
copy of Marks’ Handbook ordered from this advertise- 
ment. This is a special Christmas offer, limited to accept- 
ance before January 1, 1931. 


new 1930 Third Edition 


MARKS’ 
Mechanical Engineers’ 


HANDBOOK 


2264 pages, 4'5x7, over 
1300 illustrations and 
diagrams, thumb-indexed, 

flexible binding, $7.00 


Covers latest advances in: 

—refractories 

—moulding machines 

—metal working 
operations 

—bearings, etc. 


MECHANICAL 
ENGINEERS 
HANDBOOK 


EARLY 300 pages larger than 

the second edition—every sec- 
tion thoroughly revised—many sec- 
tions completely rewritten—many 
new sections—more contributors— 
more detailed, specialized treatment 
—finer subdivision of topics and 
closer indexing—these are but a 
few of the many features of this 
great new third edition. 


In preparing this edition Professor 
Marks has had the assistance of 75 
specialists. Marks has been brought 
right up to 1930—more than ever 
before it is the indispensable hand- 
book for every engineer and de- 
signer. 


Marks brings you 1930 data and practice in: 


1. Mathematical Tables, Weights and 10. Hoisting and Conveying. 


b. nell 11. Automobiles, Railway Engineering, 

S. Sommi. et Rigid Bodies Marine Engineering, Aeronautics. 
Stresses. in Framed Structures, 12. Building Construction and Equip- 
Friction, Hydraulics. Ment. 

4. Heat. 13. Machine Shop Practice. 

5. Strength of Materials. 14. Pumps and Compressors. 

6. Materials of Engineering. 15. Electrical Engineering. 

7. Fuels and Furnaces. 16. Measuring Instruments, Survey- 

8. Machine Elements. ing, Mechanical Refrigeration, 

9. Power Generation. A.S.M.E. Power Test Codes. 


Do you want to make a friend a gift combining personal thoughtful- 
ness with real utility? Do you want a copy of Marks’ Mechanica! 
Engineers' Handbook that you will doubly prize? Then take advan- 
tage of this free stamping offer. Send the coupon today. (Proper 
remittance should be enclosed with orders and, of course, stamped 
copies are not returnable.) 





SPECIAL HOLIDAY OFFER COUPON 


+ ~ 1 x i 
: McGraw-Hill Book Company, Inc., 370 Seventh Ave., New York. s 
s a 
s Send me Marks’ Mechanical Engineers’ Handbook, with name §& 
. stamped in gold on the front cover. I enclose $7.00 and understand $ 
. ww tdm books are not returnable. (This offer expires Jan. $ 
. . ae . . 
: : 
a . 
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D 610'9,5.0b. 44.0.0:0/019:5 95 6a sek Ce BES OO ES 0d.e oe Os oom ONE Ee Rb eas M 
H (Name to be stamped. Please print) : 
z s 
. ` 
O NOTET RS Sista aoe dik Re we he aad se exe a DE : 
4 " g 
. . 
. ^ 
EMEN eon asses uM Main ibo x : 
p Address ........... ...e.eee.eee e eee ehh 3 
. . 
E : : 
: Dae DIM .jos £o nci Co Mr EXEHN UA Ss; a 
a . 
z È 












+ PRODUCT ENGINEERING 


AOOOODPLUDDDODAODDOODOOODDODODODOODDONODODDOODDOOOOODADOOAOOODOODDODODOOOOOOODDODOOODODDODDOODDOONODONOOODOOODOOODOVAUOOOOOOOODOOUDOOOOOOODDOOOOUOODODDOODIDO N? 





Hold that line! 


Wipe out those peaks and valleys on your sales chart 
—straighten out the sales line at a profitable level and 
hold it, by improvement of your present product or 
taking on an additional line that will broaden your 
markets and stabilize sales. 


A COMPLETE PRODUCT 
ENGINEERING SERVICE 


We can apply years of experience and sound engineer- 
ing knowledge to the development of a new product or 
the improvement of your present product, that will 
help you meet competition. Our services have been 
successfully applied in the Automobile, Office Equip- 
ment, Machine Tool and Special Machinery fields. 
They include every manufacturing step, from design 
to efficient plant layout for most economical production. 


Let’s talk it over for the betterment 
of your business! 


MANUFACTURERS’ CONSULTING ENGINEERS 
O. C. KAVLE L. W. MOULTON 


McCARTHY BLDG., SYRACUSE, N. Y. 
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Oberdorfer Bronze Gear Pumps 
are available in all standard types, 
forms and sizes—32 models in 
all. They have double bearings and are fully lubricated. 


A full line of bronze cen- 
trifugal pumps is also avail- 
able. Pumps of iron or 
other special pumps made 
to order. 


Send for Full Data. 


M. L. OBERDORFER BRASS CO. 
2302 Thompson Rd., Syracuse, N. Y. 


MADE OF NON-CORROSIVE BRONZE 
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Fully Automatic 
Oil Lubrication 


Many leading machinery builders have recently pur- 
chased trial sets of Blanchard (the least expensive and 
most effective lubricator on the market), and are design- 
ing its application as standard equipment with new 
models. 


HUE EHE 


Our Lubrication Engineers stand ready to furnish all 
details and to cooperate with builders. 


BLANCHARD LUBRICATION DIVISION 


RIVETT LATHE AND 
GRINDER CORPORATION 


Brighton Dist., Boston, Mass. 
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Let us shoulder your clutch 
and brake design problems— 


'q' HE engineering problems involved in 
^- good clutch and brake design are so 
seldom encountered by the individual 
manufacturer of industrial machinery that 
few make the most of their opportunities. 


For that reason, we maintain an engineer- 
ing department whose long and varied ex- 
perience is placed at the disposal of con- 
cerns who are anxious to better the power 
transmission characteristics of their 
product. 


We have shown dozens of the leading 
manufacturers how Raybestos equipped 
brakes and clutches have vastly increased 
the performance factor of cranes, hoists, 


trucks, tractors, machine tools, steam 
shovels, elevators and similar types of in- 
dustrial machinery. 


Raybestos retains its remarkable frictional 
properties under the most unfavorable 
operating conditions. In brakes, its heat 
dissipating qualities and great durability 
enable it to stand protracted pulls under 
full load. In clutches, its easy, smooth en- 
gagement promotes long life in power 
transmission units. 


Raybestos is obtainable in many varied 
forms—woven and molded clutch facings, 
molded brake blocks, standard weight 
“Silver Edge” and heavy duty “Gold Edge" 
brake lining. 


External Contracting Brake 


Asbestos THE RAYBESTOS DIVISION 
Molded of RAYBESTOS MANHATTAN, Ine. 


Brake Block 


The Canadian Raybestos Co., 


BRIDGEPORT, CONN. 


Peterborough, Ont., Canada 


lacifie Coast stock of standard sizes of Raybestos products at 
Raybestos Branch, 366 Brannan Nt, San Francisco, Cal. 
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Multiple Dise Clutch Facings 
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JOHN CREARAR LIBRARY 
CHICAGO 
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NY quantity of bearings for any purpose. Stock bearings 


or bearings made to your B. P. specifications. We are 

Z 7 organized to take care of every bearing requirement. 
lyf “COMMERCIAL” Annular ball bearings have the famous three-point 
Vi 

m 


EX 


alles | contact. Speeds up to 2500 r.p.m. A larger number of balls. 

- amp l Dual radial thrust load. In other words the ideal bearing—pre- 
cision plus quality, with moderate price. 

C A^ P 

k Send for illustrated Catalog, Discount Sheets and Samples 


THE ScHarz MANUFACTURING Co., POUGHKEEPSIE, N. Y. 
Associated with 
THE FEDERAL BEARINGS COMPANY, Inc., POUGHKEEPSIE, N. Y. Typical 
Installation Manufacturers of High Grade Precision Annular Ball Bearings Installation 
Detroit—917 Book Bldg. 
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